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In my professional nonage, in the late eighties, it is interesting to recall how 
completely worked out our specialty seemed to be. T. A. Emmet naively tells ns 
in his reminiscences that he tried in vain to establish his ^son, Euncan m his 
place, because Duncan would be sure to perpetuate his father s methods. But the 
torch of IL Sims, T. A. Emmet, E. Peaslee, S. G. Thomas, F. ^o^man, and J. B. 
Hunter of Kew York, and of L'ncle John Homans of Boston, and of Y . Atlee, J. b. 
Parrj-, and B'm. Goodell of Philadelphia, and of W. H. Byford of Chicago, and of 
P. iilunde, who stood midway between the old and the new, and A. J. Skene of 
Brooklyn, was handed down to a vigorous group of youngsters-~W. M. Polk, Harry 
Coe, Gill Wylie, Wm. 11. Pryor, George M. Edebohls, E. Krug, Hermann Boldt, and 
Palmer Dudley of Yew York, and to R. L. Dickinson and J. 0. Polak of Brooklyn, 
and to W. H. Baker, E. Reynolds, and Walter L. Burrage of Boston, and to Benny 
Baer, the Prices, Joe and ilort, Mont. Baldy, C. B, Penrose, C. P. Hoble, and B. 0. 
Hirst of Philadelphia, and to ftlatthew D. Mann of Buffalo, and to the redoubtable 
E. C. Dudley, the lusty young H. T. Byford, and Franklin Martin of Chicago, and 
to Taber Johnson of Washington following S. C. Buse}', and to J. Ross of Toronto, 
and to W. Gardner and J. J. Alloway of Montreal, not to enumerate a host of other 
worthies who took their places in the gjmecological literature of the new era. 

Those twenty-five years, 1880-1905, were epoch-making, as the new leaven 
worked in the old lump to produce an emergent new loaf. 

Given a fair possiliility of success in ovariotomy (E. McDowell) and even in 
hystoromyomectomy (G. Kimball, W. Burnham, and W. Atlee), and given anes- 
thesia and the dawning basic knowledge of pathology, and crown these acquisitions 
with asepsis, and who could predict the results of the confluence of these scaturient 
sources ? 

And so, after a respitory breathing spell, discoveries began like homing pigeons 
to fly to the roost of the gynecological columbarium. 

burvcyijig our field in retro.-'pect, it did not rain hut it poured on a fertile soil. 
Beginning iw questioning and then decisively discarding many of our inherited 
nosological concepts, we soon tossed to the winds erosions and ulcers of the cervix, 
ulorine flexions, endometritis, metritis, cellulitis, parametritis, cervical stenosis, 
irritaWe uterus, hematocele, as in any sense dominant. Also in treatment, pessaries 
went into the di.'-eard by the thousands, and the pol3'pharmacy of our predecessors 
dejiarted with their useless paintings and packings of the vaginal vault, the discis- 
sion.s of the cervix, and the dangerous sponge tents. 

Pan with this iconoclasm, pelvic patholog^q basic in our scientific work, 
gained a foothold and the fruitful autopsy at last prevailed. 

\\ e ])oshe!,s to-day a routine lahorator}'' technique which was only in its infancy 
in the late eighties. Blood examinations are more uniform j urea, nonprotein nitro- 
gen. and basal metabolism are more constantly estimated ; glyeemia, the precursor of 
diabetes, is a daily inquest, especially illuminating in pruritus; diabetics are operated 

upon with a large margin of safety; calcium bids fair shortly to come into its own 
in menstrual aberrations. 

Gonorrlica (E, isyogcmft) in its various clinical forms has an established 
stains and syplubs A. von Wasseimann) is recognised in thousands weekly, whereas 

r;rY ‘ rk l f » brmiant, diagnosis too Lqnently 

vurkoa out by the potassium lodid toleration test. ^ 
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IX 


Sterility (I. Eubin) is studied with a new zest with the easily available insuf- 
flation test. 

The orthopedist (J. Goldthwait) has conferred an inestimable boon in locating 
a common cause of backache in movable sacro-iliae joints. 

The whole range of vesical, ureteral, and kidney diseases has taken on a new 
aspect rmder. the revelatory methods of examination, especially the knee-chest 
posture, the open air c^^stoscope, and the ureteral catheter. The classical vesico- 
vaginal fistula (A. K. Mackenrodt) is treated with far greater certainty and effec- 
tiveness than by our predecessors on an entirely new principle. 

Endometrioma (J. Sampson) bids fair to assume an unparalleled significance. 

Cancer is more readily recognized and is often graded in its degree of malig- 
nancy (A. C. Broders) and is attributed to unhealed cervical lacerations. 

The large field of prolapses and their congeners has taken on an entirely new 
aspect, developing in conformity with the sound principles of a new anatomy of the 
pelvic fascias and ligaments (B. E. Hadra, E. Eejmolds, J. E. Goffe, E. T. Frank, 
A. B. Spalding, Geprge Gray Ward). 

The dj'strophia adiposogenitalis is recognized as a well-defined clinical entity. 

Endocrinology and organotherapy are new if as yet somewhat disappointing con- 
cepts. 

Psychoneuroses claim their recognition in the gynecological routine, often re- 
quiring the cooperation of a neurologist in determining their gravity and in regu- 
lating the treatment. 

Protein therapy makes large claims under investigation. 

The x-ray has appeared as one of the greatest boons within a generation as a 
diagnostic instrument, especially in urinary diseases, and as a therapeutic agent in 
many specialists’ hands. 

Eadium, an astonishing and most unpredictable therapeutic agent, is one of the 
newer boons of the age, obviating many surgical operations. 

Endothermy has come in no small measure to replace the scalpel and to co- 
operate with our routine surgical measures often rendering them far more effective 
(Wm. Clark, George A. W3'^eth) . 

There also appears on our horizon to-day another potent influence for good, 
carefully cultivated in at least one large hospital; namely, a system of thorough 
follow-up work, evaluating results. 

Multiple operations at one sitting, formerly rarely thought of, are common 
events combining vaginal plastic and abdominal pelvic operations and extirpation 
of an appendix or gall-bladder. 

Gynecology which once threw off the trammels of obstetrics is now coyly court- 
ing her own mother and here and there returning to her ancestral home under the 
guidance of rare men of acumen and skill in both specialties, an amalgamation still 
nascent. 

There is yet room for a sympathetic review of the relations of gynecologist and 
dermatologist, to the advantage of the former. 

There is also a call for a thoroughgoing study of focal infections in relation to 
g}meeolog}^ 

All these notable changes have come with corresponding improvements in medical 
education, in the obliteration of poorly equipped schools or in their amalgamation 
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-n-itli otljers, and in a longer course of study, followed by better-prepared men. Our 
Ptandardized hospitals are incomparably better. There is a return by those who are 
eager to learn to the peripatetic habits of bygone centuries. All these beneficent 
impulses have originated in a small group of devoted earnest doctors, inspiring by 
their self-sacrifice and persistence the rank and file of a hundred thousand AUscu- 
lapians in these United States and Canada. 

In nry previous volumes, I was the first to write esophagus and edema, avoiding 
the ever awkward diphthong oe; this spelling has become current. I expunge so far 
as ])Ossible the m diphthong for e, as in hematoma and hematocele, a great gain, 
I take it. I have not hesitated to reduce pollakiuria to the simpler euphony of polla- 
kuria, also better than Eoswell Park’s “thammuria.” I avoid incremental adjec- 
tives and adverbs, especially the tiresome useless “very.” Since such words as 
appendix, cervix, tubes, and adnexa have come to stay, I have adopted them instead 
of the more explicative appendix vermiformis, cervix uteri, uterine or fallopian tubes, 
wliile appendectomy, atrocious derivatively, is far more acceptable to the tongue, 
understandable, and incomparably superior to the correct eephyadectoiu}", but I have 
not yet “'gotten the consent of my own mind” to say or write appendiceal. 

Familiar nuisances in gynecological literature are the ever recurring “case” 
and “patient” ; I hope I have not overworked my ingenuity hunting for substitutes. 

It seems well in legends and case reports, as nearly as possible, to present the 
bare bones asyndetically, connectives expunged. 

“Cure” is a phobia to manj', but I do not hesitate to use the word in the interest 
of the patient, without, however, failing to note the vital need of watching over all 
our patients “cured” of malignancy. 

The personal pronoun throughout refers to my own Avork, 
llj pleasant task is done; the shadows fall well aslant my page; it is almost 
time to draw the curtains and turn on the Great Light. 

To boon companions and fellow-travelers all — ■\7'ale. 


BaJiimore, Maryland 


Howarb Atwood Kelly 
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CHAPTER I 

ANATOMY 
Howard A, Kelly 

INFANTILE AND ADULT PELVIS 
ABDOMINAL MUSCLES 

Semilunar Line 
External Oblique Muscle 
SMALL INTESTINES 
LARGE INTESTINE 
PELVIC VISCERA 

Great Vascular Trunks of Lower Abdomen and Pelvis 
Intrinsic Blood Supply of Uterus 
Lymphatic System 
Bladder 

SAGITTAL SECTION OF PELVIS 
PELVIS THROUGH SUPERIOR STRAIT 
PELVIS FROM BELOW 
CORONAL SECTION OF PELVIS 
PELVIC FASCIJE 

Anatomy and physiolog}^ are as essential to the gjmecologist as a familiarity 
with the general principles of surgery; the foundation stones of successful 
work are laid b}' envisaging the relations of the parts to he dealt with so clearly 
that the operator divides layer from layer almost as though the investing tissues 
were transparent. Without this thorough knowledge of the component parts 
of the pelvis and abdomen in their mutual relations, to he gained only by dis- 
section, surgery is not a science and an art but a haphazard procedure trusting 
to the favors of the fickle goddess of luck ; without a knowledge of physiology, 
an operator often ruthlessly sacrifices organs whose functional activity is es- 
sential to the well-being of the patient. I emphasize these facts because so many 
attempt to enter the ranks of g}’necology from general practice with only such 
meager training as is often gleaned in our schools — a knowledge insufficient to 
make safe operators. 
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I do not attempt here to delineate pelvic anatomy as laid down in current 
manuals hut consider the pelvic viscera, first, as they are approached in an 
operation from above and, then, from below, from the practical standpoint. 
Descriptions of the relations of organs are so lifeless wdthout pictures that I 
confine the text for the most part to the elucidation of topogTaphical drawings, 
all but two from original dissections, besides several from the recent original 
studies of the circulation of the uterus by J. A, Sampson. 

Infantile and Adult Pelvis.— Erom birth to sexual maturity, there is a 
gradual progTessive change in the position and relations of the pelvic viscera. 
In the infant, the bladder and the uterus can only be named pelvic viscera 



Fig. 1.— Infantile Pelvis, Sagittal Sec- Fig. 2.— Pelvis of Adult Woman, Sagittal 
TiON. X 1. Section, Reduced to Conform to Infan- 

tile Pelvis for Comparison. 


prospectively, for at this period both lie above the pelvis in the abdomen, as 
shown in the frozen section of a newborn child. 

The comparison between the infantile and the adult pelvis is visualized by 
placing a child's pelvis beside that of a fully developed w'oman reduced to the 
same scale, Figuies 1 and 2 . One of the most striking dift'ei’ences is the altera- 
tion in the diicctiou of the axis of the pelvis; in the child, a simple direct 
extension of the abdominal cavity, and at maturity set at a marked angle. While 
111 the infant, the uterus with large cervix and small body lies almost wholly 
within the abdomen, compressed between rectum and bladder in an upright posi- 
tion, without any angle of flexion, in the adult it lies anteposed within the pelvis, 
at an acute angle with the vagina, and with a well-developed corpus and rela- 
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Fig. 3. — Abdomi^’ai, JIusclks, Skix axd Fat Reflected Shoiving External Oblique, Semi- 
lunar Line, and Fascia Covering Rectus on Left. On Right, External Oblique 
Reflected Ui’M-ard Shoiving Internal Oblique. Pybamidalis Lies within Right Rec- 
tus Sheath Below. 

tively small cervix. In tlie infantile figiu'e, the fnndns rests on the last lumbar 
vertebra, covered by the mesentery of the small intestine. The cervix is large 
and the long rugose vagina lies just anterior to the axis of the pelvis. The 
thick-walled bladder occupies the anterior part of the abdomen just above the 
symphysis. The almost straight rectum exhibits three cavities divided by two 
valvelike folds of mucosa, the lower jrist above the middle of the vagina, on a 
line drawn from the lower border of the symphysis to the coccyx, and the upper 
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Sheath of rectus 
(anterior lamella). 



Fig. 4. — On Left Internal Oblique Eeflected, Together with External Oblique and 
Sheath of Eectus, to Show Transversalis Muscle and Left Eectus. On Dividing 
Eectus in Middle, as on Eight Side, Tendinous Posterior Sheath Is Seen above. 
Ending at Semilunar Line below Umbilicus. 


opposite tlie gi-eatly elevated vaginal vault. The umbilicus, as in the adult, is 
opposite the second lumbar vertebra. 

Abdominal Muscles. — ^Figure 3 shows the oval contour of the abdominal 
cavity and the external and internal oblique muscles ; the right and left recti 
form strong contractile bands, uniting symphysis to cartilages of the fifth, 


Al^ATOl^rY 


sixth, seventh ribs, and ensiform process, bound practically in one in the median 
line by the linea alba and bordered at their outer margins by the strong fibrous 
semilunar lines. The rectus muscle has three transverse tendinous intersec- 
tions, one at the umbilicus and two aboA’e, The sheath of the right rectus, 
opened below, shows the right pyramidalis muscle, arising from a narrow base 
at the symphysis and extending one-third the way up to the umbilicus, lying 
upon the rectus. 

Semilunar Lme . — The semilunar line lies aboiit halfway between the 
median line and the left lumbar regio}i as viewed from the front. The external 
oblique muscle appears on the left side with its fibers radiating from costal 
margin and left lumbar region downwards and inwards toward the rectus. 
Below, just above Poupai-t’s ligament, the parting of the fibers is seen at the 
external ring with the round ligament emerging. The position of Poupart’s 



Sheath of 
Rectus 


ligament between the spine of the pubis and the anterior-superior spine of the 
ilium is indicated by the white baud. 

External Oblique Muscle . — On the right, the exteraal oblique is reflected 
upward to exjwse the internal oblique muscle, the tendinous aponeurosis being 
detached from the anterior lamella of the sheath of the rectus as far forward 
as the dissection could be carried. 

In Fignre 4, the deepest of the three muscvilar layers is formed by the’ 
right and left transverse muscles with fibers of horizontal trend. Both external 
and internal oblique muscles are reflected, the external turned up and the in- 
ternal divided and turned both up and down. The left rectus muscle lies 
exposed with its pyramidalis below ; on the right, the rectus is dimded in the 
middle to show the transversalis fascia forming a sheath posteriorly, extending 
from the costal margin above down to the semilunar fold of Douglas about 3 
centimeters below the umbilicus. Below the fold the convolutions of the in- 
testines are visible through the thin retroperitoneal fascia and peritoneum. 

In Figures 5 and 6, the scheme of the relations of the muscles and 
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fascia of the abdominal walls, as seen in transverse section, is according to 
Branne, Figure 6, a section above, and Fignrc 6, below the folds of Douglas, 
exliibit the relations of the recti to the transverse and the internal *and external 
oblique muscles. 

In the section above the folds of Douglas, Figure 5, it is important to notice 
the relations of the aponeuroses, indicated b}-- the white spaces between the 
■muscles. The division of the fascia of the internal oblique is evident at the 
rectus, as one lamella passes in front to unite with the fascia of the external 
oblique and the other passes posterior^ to the transversalis tendon, to continue 
as a conjoined tendon uniting with its fellow. 

In Figure 6, there is quite a different arrangement of muscle tendons; 
the external oblique remains about the same, while the internal advances much 
closer to the rectus, and the ti-ansversalis, instead of passing behind the rectus, 

Ext. obi. Ant. lamella. Sheath of rectus. 



Fig. 6. — Tkansveese Section below Semilunak Fold, Showing Absence of Posterior 
Fibrous Sheath behind Rectus as well as Difference in Relation to the jIIuscles. 

as in Figure 5, is displaced back toward the lumbar region. In Figure 6, 
the fascise of the exteiual and inteiual obliques blend at a point nearer the 
median line, and the internal oblique failing to split sends its tendinous 
aponeurosis in front of the rectus along the transversalis. After cutting through 
the fascia in the median line, we commonly encountei' an azygous vein (some- 
times two). 

Small Intestines. — ^Figures 7 and 8, drawn directly from the subject, 
exhibit the topographical anatomy of the small intestines as investigated by 
D. Sernoff (Internat. Monatschr. f. Anai. xi. Plujsiol, Bd. 1894, 11) and elabo- 
rated by F. P. Mall whom I follow. The letters on the small intestines asso- 
ciate them in their natural giuups, each of which is so attached to its mesenteric 
lamellfE that by picking up a bunch of lamellse at its base near the vertebral 
column, the entire group of small intestines attached to it is also lifted and 
isolated. 

Beginning at the duodenum. Figure 7, note the lamellse under the left 
splenic flexure of the colon included between the letters A and B; from this 
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group the mesentery crosses the vertebral colnmn to the right to form a series 
of folds under the right hepatic flexure included between B and C ; crossing the 
vertebral column once more to the left, the next group lies in the left iliac fossa 
between 0 and D ; the fourth and last gi’oup, between D and E, fills the lower 
abdomen and right iliac fossa. It is important to note the straight line of the 


Duodenum 



Fig. 7. — ^Folds of Mesentery Showing Usual Orderly Arrangement in Groups Following 

Letters A, B, G, D, E. 

Note Henke fissure between B and C. 

terminal portion as it ascends from the pelvis to the head of the colon as the 
mesentery rapidly shortens from its extreme length down to obliteration. The 
loops of the intestines which in all cases cross the median line are those going 
from the first to the second and from the second to the third groups. The basal 
attachment of the mesentery is oblique, extending from above downward and 
from left to right, Figure 9, in striking contrast to the more horizontal at- 
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Fig. 8. — ^^^aeious Groups of Small Intestine Corresponding to Letters in Figure 7. 


tacbment in tbe fetus. The relations of the folds of the mesentery in Eigure 
Y are shown to simplify the study of the attached groups of intestines as seen 
in Figure 8, where it is obvious that while the relations of the mesenteric 
folds maj’’ appear simple, those of the corresponding intestinal loops are more 
complicated. 

Our cadaver represents an average normal relation as found in twenty-one 
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out of forty examined by Mall. To facilitate tbe study of tbe four groups of 
intestines, identical letters mark corresponding divisions. The figures accom- 
panying the letters in Figure S follow the course of the bowel. Sernoff 
found that the exposed peripheral parts of the small intestines constitute about 
one-sixth of the canal from duodenum to cecum, the average entire length 
being 637 centimeters. Group B, Figure 8, lies under the left splenic 
flexure of the colon, and a hand grasping the mesentery at this point picks it up 
en masse. Group C (same figui’e), under the hepatic flexure of the colon, can 
be picked up by carrying the hand down to the mesentery on the right side 



Fig. 9. — ^Normal Position of Ileocecai, Apparatus. Displacements of Appendix, 


Appendix usually not visible until cecum is lifted out While Still in Eight Lower 
of iliac fossa. Quadrant of Abdomen. 

between the colon and small intestines j by throwing this gi’oup over to the 
left, the whole of the right renal region lies exposed. Below B and above 0 
there is a natural deep fissure between the bowels (Henke’s) extending back 
to the psoas muscle. 

The following variations are common; 

Group C is displaced from its position under the right hepatic flexure into 
the left flank. 

Group B crosses the median line and occupies the position of Group C 
under the hepatic flexure, while Group C goes to the left. 

Group C goes down to the left and Groups B and D go across and ascend on 
the right to fill its place. 
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Anatomical drawings often err in representing the anterior abdominal wall 
as too distant from the Inmhar vertebrae; the separation varies according as 
the distended intestines float np and push the wall forward 2, 3, 5 , or more 
centimeters from the sacral promontory, or as they contract they retire to the 
upper abdomen and into the right arid left flanks. 



Fig. 11 . — The Pelvic Viscera. 

Uterus lying a little to left, crowded over by rectum somewhat more than usual to 
right. In angles at sides lie uterine tubes and ovaries. Bladder bordered in front by round 
ligaments. 

In emaciated patients, the anterior wall is applied to the vertebral column 
which stands out visibly. In one woman, after the removal of an extensively 
adherent parovarian cyst, the collapsed walls actually adhered to the verte- 
bral column and caused much discomfort in the convalescence. It is well to 
turn such a patient early from side to side. 

Large Intestine. — A familiarity with the anatomy of the terminal portion 
of the ileum is important to the gjmecologist as the part of the intestinal tract 
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most liable to displacements and oftenest involved in pelvic inflammatory 
processes. 

Figure 9 represents the cecum lying in the right iliac fossa vfltb its 
longitudinal fibers leading to the root of the vermiform appendix, wbicli rests 
on tbe common iliac artery and the psoas muscle. Tbe ileum climbs straight 
up out of tbe pelvis and over tbe sacro-iliac junction to its terminus in tbe 
cecum, an arrangement due to tbe triangular form of its terminal mesentery 
wbicb ends at tbe cecum in a point. See also Figui*e 7. 



Fig. 12. — ^Uterus Pulled Out over Symphysis to Display Lateral Structures. 


Note especially uterosacral ligaments below and Douglas’s cul-de-sac. Ureters seen 
through peritoneum at sides. 

Figure 10 shows various positions in tbe right lower quadrant in which 
tbe appendix is found : o-^ Cj, d are determined by the length of tbe mesentery ; 
6 and / are congenital due to incomplete descent, 

Pelyic Viscera. — Tbe pelvic viscera — ^uterus, rectum, bladder, tubes, and 
ovaries — often appear through the superior strait as if carefully and snugly 
packed away to avoid all waste of space. The di-awing. Figure 11, is ad 
naturam and represents a fair average. 

Tbe bladder in front is moderately distended, somewhat gibbous, fuller 




Fig. 13. — Great Vascular Trunks of Lower Abdomen with Ovarian Vessels in their 
Relations to Renal Vessels, Aorta, and Vena cava. 
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on the right. The rectum drops into the pelvis to the right of the sacral 
promontory, occasioning a slight left lateral displacement of the uterus nested 
between it and the bladder, with a resultant lengthening of the right and 
shoi’tening of the left round ligament. The tubes and ovaries on each side fill 
the corners left between rectum, uterus, and pelvic walls. 

Figure 12 shows the uterosacral ligaments coursing from the cervix in a 
curved line posteriorly around to the rectum. Below and between the liga- 
ments and in front of the rectum lies Douglas’s culdesac. Note especially 
the location of the ureters usually easily found with a little close attention 
to their contractions and by 
picking them up between 
thumb and forefinger. 

Greai Vascular Ti'unhs 
of Loiver Abdomen aoid Pel- 
vis . — In Figure 13, the aorta 
lies on the left, bifurcating in 
front of the last lumbar ver- 
tebra into the right and left 
common iliac arteries, the 
right iliac lying upon the 
common iliac vein and con- 
cealing it while the left lies 
above and to the outer side 
of the vein. 

The ureters descend from 
the kidneys into the pelvis 
with their superior extremi- 
ties and pelves concealed by 
the renal vessels. Above, 
they also lie behind the ova- 
rian vessels "which continue 
below on the outside as they 
drop over the brim into the pelvis from 2.5 to 3 centimeters from the sacral 
promontory. The nutrient vessels accompanying the ureters are always well 
seen and on the left there is a large tortuoiis vein. The right ovarian artery 
springs from the aorta, while the left, in the dissection before us, arises from a 
supernumerary renal vessel. 

Figure 14 shows the usual origin of the ovarian vessels. The ovarian 
vein on the right receives the inferior adrenal (rare) as it debouches into 
the vena cava at a more or less acute angle, while the left vein empties into 
the left renal at a right angle at a greater mechanical disadvantage. On the 
right side three veins are visible in the pelvis near the ovaiy, but as they 
ascend to the brim two unite and then shortly join the third, making but 
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one on tlie psoas mnscle. The injection of the eadaver before dissection ex- 
plains the venons distention. 

Eigure 15 is a bird’s-eye view of the important vascular uterine trunks 
on the left with .the nteims pulled np and to the right. The ureter passes be- 
neath the uterine artery and one vein, while most of the veins lie under it. 


Sup ves 
1 Hypogastric 



Fig. 15. — Uterine Vessels in Origin and Distribution, Showing Especiallv Relationship 

' to Left Ureter. 

The bladder is open, displaying the ureteral orifices; note also the position 
of the puckered closed internal urethral orifice. The arteries of the pelvis 
are exhibited from the bifurcation of the common iliac into its external and 
internal branches, with the division of the internal trunk into anterior and 
posterior. The uterine artei^ and the superior vesical arise from the anterior 
trunk terminating in the obliterated hypogastric. The vaginal artery here 
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arises from tlie laypogasti’ic, instead of from the uterine. The ureter lies some- 
what closer to the cervix uteri on the left. 

Figure 16, an injected pelvis of a well-developed multipara, shows the 
vascular relations of uterus, ovary, and uterine tube from the front, the anterior 
lamella of the peritoneum being removed. 

The relations of uterine vessels to the ureter, cervix, and vaginal vault 
should be noted, the ureter lying below the uterine artery and two of its veins 
(usually but one) and over a plexus of uterine and vaginal veins. The uterine 
artery ascends beside the uterus, 1, 3, or 3 nrillimeters distant, tortuous and 



Fig. 17. — Utero-ovarian Anastomosis Shown in Absenqe of Veins. 
Horizortal vessel above gives off branches to uterine tube and round ligament. 


interwoven with its veins. At the neck of the uterus, opposite the internal os, 
it gives off a larger artery which penetrates the uterine body ; the other branches 
are smaller. Near the cornu uteri the terminal branch of the uterine artery 
anastomoses with the ovarian. 

The ovarian artery. Figure lY, enters the pelvis in the suspensory (in- 
fundibulopelvic) ligament of the ovary to divide just before reaching the hilum 
of the ovary into two branches, a and h; the main branch a, continuing in its 
course toward the cornu uteri, sends numerous small vessels to the ovarian 
hilum and then penetrates the utero-ovarian ligament to pass to the side of 
the uterus and anastomose with the uterine artery. In the utero-ovarian liga- 
ment, it gives off a secondary branch c which pierces the ligament about 1 
centimeter from the uterus to divide into two terminals coursing in opposite 
directions, one to supply the round ligament, while the other, d, runs along the 
base of the mesosalpinx parallel to the tube and anastomoses with the vessels 
of the first branch h. The horizontal vessel formed by this anastomosis gives 
oft from four to six ascending straight branches, traversing the mesosalpinx to 
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the mesenteric attachment of the tube and running out under the tube to form 
a series of loop anastomoses. 

Figure IS is the parovarium of a girl of nineteen. The uterine tube is 
quite delicate ; the ovary is visible behind the broad ligament -which is viewed 
from the front. The attachment of the hilum of the ovary is indicated by 
the light shading. The delicacy of all the blood-vessels is striking. The 
parovarian tubiiles stand out clearly in the mesosalpinx about halfwuy between 
tube and ovary; the wolffian duct running parallel to the tirbe gives off some 
fifteen vertical tubules convei’ging towurd the ovarian hilum. Some of the 
outer tubules are convoluted. The outer extremity of the duct terminates in 
two so-called hydatids (hydatid of Morgagui), hanging free by delicate pedicles 
from the front of the broad ligament and falling across the tubo-ovaxian fimbria. 



Fig, 18. — Parovarium in Girl of Nineteen. 

Ovary, wliicli lies behind mesosalpinx, seen hanging down below. 


Intrin&c Blood Supply of Uterus. — J. A, Sampson in his com- 
munications on the blood supply of the uterus {Surg., Gynec. <& Ohst., 1913, 5) 
and in subsequent contributions has furnished us with unexpected exact in- 
formation regarding the ultimate distribution of the uterine blood-vessels de- 
rived from his injections of the uterine arteries and veins with gelatin con- 
taining pigment impermeable to the x-ray. Microscopic sections and stereo- 
scopic radiographs of the material were then examined. 

The course of the utero-ovarian anastomosis has long been noted. The 
uterine artery, as it runs parallel to the uterus, gives oft' at numerous levels 
a series of penetrating branches, each of w'hich may divide into an anterior 
and posterior branch or without division may pass fonvard or backward into 
the myometrium. These intramural (“arcuate”) arteries lie between the outer 
and middle thirds of the uterine wall, each supplying a quadrantal segment 
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of tlie iiteriis corresponding to an 
anterior or posterior half of a 
segment of the mlillerian duct of 
that side. 

The arcuate arteries termi- 
nate in median (peripheral) and 
radial (centripetal) branches, 
which in many instances anasto- 
mose with their fellows of the 
opposite side. One, longer than 
the others, the fundal branch, may 
he larger than the other arcuate 
arteries and appears as a termi- 
nal of the main uterine vessel. 
The radial vessels are the larger 
and, supplying the inner two- 
thirds of the myometrium, tenni- 
nate in the endometrium. The 
median arteries are distributed 


Fig. 19. — Radiograph. Arterial Supply of En- to the outer third of the myo- 
TiRE Uterus. . 

, . metrium. 

Autopsy, nullipara, 25 years old, bismutn in- Ann ... 

jection. (John A. Sampson.) X 1. the intrinsic uterine 

arteries pursue a spiral course, 

making them adaptable to , , — ^ ^ ^ ^ 

changes in the size of the uterus. ^ 

The arteries of the myometrium 

have definite walls and become > <- 

sclerotic with increasing age, and 

with pregnancy and delivery > ' 

undergo temporary changes in- ; 

volving their thickening, involu- 

tion, and destraction. Lesser 

arterial changes occur with each ; ’ ' 

menstrual period, especially in '■ . - ~ • 

the endometrial vessels. The 20. — ^Arterial Supply of Subserous Myoiia 

lesser arterioles in the endo- (M), 1.5 Centimeters in Diameter. 

metrium are more numerous just Radiograph of a cross slice of uterus, showing 

TTl'VTrkmtl l-*QTmn4* l-kOt'O zl 11 YTi-kflfCi 1-k^ 0»v*1t4- h T»-l_ 
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tile enaometriai vessels. xne 20. — ^Arterial Supply of Subserous Myoka 

lesser arterioles in the endo- (M), 1.5 Centimeters in Diameter. 

metrium are more numerous just Radiograph of a cross slice of uterus, showing 

myoma. Patient, para, 40 years old, bismutli in- 
before menstruation when they jection. (John A. Sampson.) X 1. 

extend to the compact layer and 

tissues just beneath the lining epithelium of the uterine cavity. 

The arterial blood supply of fibromyomata is furnished by peripheral or 
radial branches of arcuate arteries. As a rule, hut one artery supplies one 
such tumor; less frequently, there are two or even three peripheral or radial 
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vessels. The venous system of the uterus consists in a rich endometrial plexus 
fed by terminal branches of the radial arteries. There is a similar but larger 
plexus in the myometrium connected with the endometrial system by a series 
of veins. Collecting veins, sometimes accompanying the arcuate arteries, con- 
vey the blood from the myometrial plexus to the uterine veins. 



I'xG. 21. — Lymphatic System of Pelvis and Its Communications with Pelvic and Abdom- 
inal Lymphatics, and, through Pound Ligaments, with Glands under Crural Arch. 

As a rule, the veins first described, Avith the exception of the collecting 
veins of the myometrium, lack distinct walls and are merely endothelium- 
lined spaces betrveen the bands of muscle-fiber. There being no valves in the 
uterine veins, Sampson argues that the muscular efficiency of the uterus must 
largely control the circulation. The presence of a fibromyoma, for example, 
in certain situations, piwents the uniform constriction of a musculature neces- 
sary to compress the vessels and becomes a factor in the associated menorrhagia. 
On injecting uteri from patients menstruating at the time of operation, 
Sampson found that the venous injection mass escaped in part into the uterine 
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Fig. 22. — ^^^ascitlarization of Vault of Bladder in Its Peritoneal Portion. 

cavity, while that thrown into the arterial system was never lost in this way. 
Oh\hously, he concludes, menstrual blood is venous. 

Lymphatic System . — The nterus with its appendages and the, vagina 
are eveiywhere invested in a rich network of lymphatics, Eigure 21, which 
have been admirably described by Mascagni and Poirier. A vascular network 
envelops uterus and vagina like fine lacework. Leaving the uterus, the smaller 
vessels collect into larger trunks and enter neighboring glands. Erom upper 
vagina and lower cervix lymph vessels collect to enter glands on the pelvic floor 
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urethra. The superior vesical arteries course with the venous branches. It is 
important to note an unusual injection in the neighborhood of the cervix uteri. 

Figures 23 and 24 exhibit the vascularization of the vesical mucosa and 
the dendritic arrangement of the little branches of the superior, middle, and 
inferior vesicals, after they emerge through the mucosa and branch out into 
smaller vessels and capillaries. Definite areas of the bladder are vascularized 
by the same gi’oups, the first of which supplies the trigonal area, Cj where they 
spread out fanlike into the bladder fi-om the internal urethral to course toward 
the ureteral orifices and continue parallel to the ureterovesical folds until they 
reach the lateral walls of the bladder. 

This gi’oup anastomoses with the next, a, derived from the superior vesicals 
to form the vascular trees appearing on the surface of the mucosa and dis- 
tributed in fine branches. In the posterior 
bladder the middle vesicals supply the area in 
the neighborhood of the cervix uteri, by fairly 
large vascular trees on the right and left are 
quite constant, foianing characteristic landmarks 
as seen through the speculum. 

In Figure 25 the topogi'aphy of the more 
fixed part of the bladder attached to the sj^m- 
physis pubis, vagina, and cervix uteri is in 
marked contrast to the upper more mobile peri- 
toneal portion. A striking feature is the hex- 
agonal form caused by the attachment of the 
bladder to the symphysis and its angular reflec- 
tion out along the lateral pubic rami, from which 
it is again reflected at hn angle to its ceiwical 
attachment, completing a hexagon, or, as seen 
through the speculum, subtriangular in form. 
The trigonum is well shown and the internal 
urethra lies a little in advance of the center, 
forming a transverse fold with a sharp ridge above it and the point of convei’- 
gence of numerous fine folds. The ureteral orifices lie about 2.5 centimeters 
apart and at a like distance from the urethra, each ureter being situated on a 
little mons ureteris. The posterior border of the trigonum is the interureteric 
ligament marked by a slight but well-defined elevation. Behind this the 
base of the bladder rests on the upper vagina. From the standpoint of the 
aeroeystoscopist, the most fixed parts of the bladder appear to be well to 
the right and to the left in front of the broad ligaments which might be called 
the cornua. 

Sagittal Section of Pelvis. — The rectum is drawn away from the sacrum, 
demonstrating arteries, veins, and nerves of sacral and lateral pelvic regions, 
Figure 26. The superior hemorrhoidal vessels ai'e seen above. The sacral 



Fig. 24. — ^Vasculaeizatiox of 
Vesical Mucosa by Right 
AND Left Suferior, Middle, 
AND Inferior Vesical Ar- 
teries, 

Superior vesical arteries (a) 
distributed over superior and lat- 
eral regions of bladder. Middle 
versical arteries (6) distributed 
over posterior portion, in rela- 
tion to uterus and upper vagina. 
Inferior vesical arteries (c) dis- 
tributed to trigonum and middle 
part of vagina. 
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Fig. 26 . — Sagittal Section or Pelvis with Eectum Drawn Forward Demonstrating 
Arteries, Veins, and Nerves op Lateral Pelvic Regions. 


Eigtire 27 sliows the muscles of the pelvic wall in sagittal section with 
arteries and nerves. The psoas overhangs the pelvic brim, narrowing its svi- 
perior strait; npon it lie the common and external iliac arteries, while it is 
ciossed hj the intemal iliac arterj. The obturator muscle covers the obturator 
foramen, its fibers converging to a tendon passing out of the pelvis through the 
lesser sciatic notch. At the lower margin of the obturator is the white fascial 
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line forming' tlie upper liorder of tlie levator ani muscle, wliicli is described 
later (See Figures 32 to 35). The eocc^'geus muscle bordering the posterior 
margin of the levator ani is fan-shaped and attached by its base to the side of 
the lower sacrum and coccyx and by its apex to the ischial spine. The pyriformis 
muscle, Figures 28 and 35, pads the posterior pelvis, rising in muscular 
bundles from the front of the sacrum, and, gradually converging, passes out 
of the pelvis through the great sacrosciatie foramen behind the sciatic nerve. 



The obturator nerve courses around the wall parallel to and below the pelvic 
brim to the obturator foramen. The vesical branch from the third sacral cord 
is shown, as well as the nerves from the fourth to the rectum, levator ani, and 
coecygeus. 

In Figure 29, the internal inguinal and femoral rings and the round 
ligament are viewed from within. Poupart’s ligament divides the inguinal 
ring above from the femoral below. The external iliac artery and vein pass 
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j Border of great sciatic foramen 

Obturator nerve 

Fig. 28. — ^Muscular Structures Forming Floor and Lateral Walls of Pelvis. 


out of the pelvis under Poupart’s ligament, giving off the deep epigastric ves- 
sels which course up under the abdominal wall around the mesial border of the 
internal inguinal ring and run in an oblique direction to the outer border of the 
rectus muscle which it follows beneath the transversalis fascia for about 5 
centimeters when it pierces the rectus to lie well inside the semilunar line. 
Hesselbach’s triangle lies between Poupart’s ligament, the outer border of the 
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rectus, and the epigastric vessels. The round ligament crosses and lies upon 
these important vessels in its terminal abdominal portion. 

Pelvis through Superior Strait. — Figure 42 shows the pelvic floor 
from within, viscera removed. Obseiwe the relations of the orifices of exit — 
urethra, vagina, and rectum — in the muscular diaphragm of the pelvic floor, 



Eound ligament seen passing out of inguinal canal. 

and the relation of these to their suiTOunding muscular and bony supports. 
The pelvis is a funnel with its orifices located in the anterior portion; the 
uretlira appears as a small slit invested with thick muscular walls just under 
the pubic arch. The vagina has the characteristic shape of a capital H lying 
on its side and is embraced by the muscular fibers of the levator ani which 
also haul the lower part of the rectum forward. The puckered rectal opening 
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is grasped in a sling of muscular fibers from the anterior portion of the levator 
ani and is attached posteriorly to the coccyx by a fibrous band. The levatores 
ani arise from the inner surfaces of the pubic rami and the slightly curved 
white line which crosses the obturator internus to end at the spine of the ischium 
behind. Erom this line or origin the levator fibers converge to form a muscular 
sling, attached to and embracing the lower end of the rectum, so directed as to 
pull the rectum upward and forward. The anterior thick bundles of fibers, 
arising from the upper inner pari of the- pubic rami, serve to draw the lower 
part of the bowel well forwai'd and so act indirectly in closing the vagina. The 



Fig. 30. — Coukse and Distribution of Internal Pudic Arteries. 


action of the posterior fibers is that of holding the bowel up. The coccygeus. 
pyriformis, and psoas muscles also appear as described in Figure 27. 

Pelvis from Below. — As shown in Figure 30, the internal pudic 
artery arises from the anterior branch of the internal iliac, passes out of the 
pelvis through the great saerosciatic foramen, and crosses the spine of the 
ischium to reenter the pelvis through the lesser sacral foramen. From this 
point it curves forward, giving off various branches as it courses over the inner 
surface of the tuberosity of the ischium and emerges from under the pubic 
arch about halfway between the symphysis and the tuberosity on to the outer 
surface of the descending pubic ramus ; it terminates on the anterior symphysis 




AIs^ATOMY 


29 


and tlie dorsum of the elitoris. The trunks of origin of the inferior hemor- 
rhoidal, superficial perineal artery, artery of the hulb, and corpus carernosum 
are shown. 

Figure 31 shows the aidei’ial vascularization of the floor of the pelvis from 
without. The arterial branches are the derivatives of the internal pudic shomi 
in Figure SO. 



i Dorsal 

art. ol 
clitoris 


Art. of 
corp. cav. 

Superficial 
perineal 
I rrt. 




Muscul. 
branch 
of inf. 
hetnorrh. 






i Infer, 
hetnorrh. 
art. 


Cutaneous branch of inf. hem. art 

Fig. 31. — Abterial Vascudakization of Floor of Pelvis from Without. 


Within the bony framework of the pelvic outlet, as completed laterally and 
posteriorly by the sacrosciatic ligaments, are seen the three openings — ^urethral, 
vaginal, and anal — corresponding to those seen in the complementary picture, 
Figure 28. It is important again to note the position of the urethra, high up 
under the pubic arch, with the vagina immediately below and the anal orifice 
at about the center of the figure, halfway between pubic arch, coccyx, and 
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iseliial tuberosities. A striking feature is tbe lateral position of the deep 
ischiorectal fossae between tbe tuberosities and tbe Jevator ani muscles. Pos- 




curving forward, to branch over tbe levators for final distribution to tbe 
lower rectum and tbe sphincter ani. Tbe superficial perineal arteries emerge 


Constr. vag. or muse. bulb. cav. Erect, clit. (Isohiocavernosus) 



Inf. pu- 
dendal 
branch 
of small 
sciatic 


Small 

sciatic 


Ext. t sup. 
Int. iperin. 


Superf. 
branch of 
pudio 


Pig. 32. — 3lIrrsci,ES of Pelvic Ploor in Relation to Rectal and Vaginal Openings. 
On left, distribution of terminal branches of nerves. 


from the ischiorectal fossas anteriorly and course forward in front of tbe rectum 
over tbe transverse perineal muscles. Tbe branches of tbe internal pndic artery 
are evident in their final distribution ; a small branch goes to Bartholin’s gland, 
a branch above this to tbe bnlb of tbe clitoris, and tbe remaining branches to 
tbe corpora cavernosa and tbe dorsum of tbe clitoris. 

Tbe muscles of tbe pelvic floor in relation to tbe vaginal and terminal 
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ternal to the constrictor lie the erectors of the clitoris, arising from the pubic 
arch posteriorly and converging toward the dorsum of the clitoris. On the 
right are the internal pudic and the inferior pudendal nerves. The various 
branches of the internal pudic nerve, similar in name and distribution to the 
corresponding arteries. Figure 31, are distributed to the muscles of the pelvic 
floor, perineum, and vaginal outlet. 

The origin and insertion of the levator muscles are seen from below in 
Figure 33. The external sphincter ani, the lower part of the vagina, and the 



Fig. 34. — Interlaceiment of Anterior Fibers of Levator ani Muscle with Internal 
■ . Sphincter Muscle of Rectum. 


extremity of the urethra have been cut off on a level with the levator attach- 
ments. Important landmarks are the symphysis, coccyx, and the left ischial 
tuberosity. The gi’eat sacrosciatic ligament is removed to expose the levator 
muscle in its entirety. The whole line of origin of the levator is well shown. 
The direction of the fibers of this muscle change in the anterior and the pos- 
terior parts to such an extent that the fibers fi’om the pubic arch form almost 
a right angle with the posterior portion. 

Owing to the direction of the anterior fibers and their insertion into the 
fibrous tissues of the perineum and the sides of the rectum, they have a lifting 
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vessels and nerves close to the ischial tuberosities. The coccygeus and pyri- 
formis muscles appear as continuations of the levator^ paralleling its upper 
fibers and clothing the posterior pelvic walls on both sides of the sacrum. The 
sacral plexus overlies the pyriformis on the left. 

Pelvic Fascias. — The strong supporting planes of pelvic fasciae are con- 
sidered in Chapter XVIII in their relations to the several plastic operations de- 
pendent upon their integrity for the support of the viscera. 



CHAPTER II 


HISTOLOGY 
R. Glenn Ceaig- 


EXTERNAL GENITALIA 
Mons veneris 
Labia majora 
Labia minora 
Clitoris 

Bartholin’s Gland 
Skene’s Gland 
INTERNAL GENITALIA 
Hymen 
Vagina 
Uterus 
Cervix 
Body 

Endometrium 

1. Interval 

2. Premensirnal 

3. Menstrual 

Jf. Postmcnstrual 
5. Pregnant 
Ligaments 
Broad 
Bound 

TJterosacral 
Fallopian Tube 
Ovary 
Cortex 
^Ieddlla 
Secretions 


The following chapter presents the anatomy of the individual stractnrcs 
^Yi^h the immediate objective of the histology of each organ^ in its turn serving 
as the norm of comparison for the pathology — a branch too much neglected 
until recent ^earb In tlie gnmecologists of this country, to the detriment of the 
scientific side of our work. 
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EXTERNAL GENITALIA 

The mens veneris, lahia majora, labia minora, clitoris, Bartholin’s glands, 
and Skene’s ducts are described under this head. The vagina is described with 
the internal genitalia. 



Fig. 36. — ^Labium majus. 

Labium majus, tliicker and darker tlian normal skin, contains many large Imir-follicles, 
sweat-glands, and sebaceous glands. Much fat from the central core of fatty tissue is seen. 
X 22. 

Mons veneris. — The mons differs from the skin only in that it is richer in 
hair-follicles and tinderlying fat. 

Labia majora. — The labium majus. Figure 36, the homologue of the male 
scrotum, is the site of insertion of the outer ends of the round ligaments. The 
outer surface is thicker and of a darker hue than normal skin, and is especially 
rich in large hair-follicles, sweat-glands, and sebaceous glands. The inner sur- 
face is more delicate and thinner and contains only a few small hair-follicles. 
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A tliin layer of inToluntary muscle extends up from the dartos of the perineum 
beneath this outer covering and is known as the tunicadartolahialis. The 
subcutaneous fat covers a delicate hbro-elastic membrane which surrounds the 
central core of fatty tissue. 

Labia minora (Nymphse). — Tigure 37 shows the delicate folds of skin 
which are covered by squamous epithelium continuous with the gi’eater labium 
at the bottom of the interlabial groove on the external surface and with the 
vaginal mucosa on the internal surface, so that the inner surface assumes the 
color and appearance of a mucous membrane. Betw’'een the labia majora and 
the clitoris is an almond-shaped area, or remnant of the urogenital sinus, re- 



squamous 

epitlielium 


sebaceous gland 


loose connective 
tissue 


Fia. 37. — Labium minus. 

Delicate tissue often thrown up into folds. Two sebaceous glands seen; no sweat-glands 
present. Loose connective tissue, innnediately beneath the surface epithelium, is rich in 
unstriped muscle and blood-vessels and forms erectile tissue of labia minora. X 22. 


f erred to as the vestibule. The integument lies in immediate contact with the 
intermediate stratum of loose connective tissue which is rich in blood-vessels 
and bundles of unstriped muscle-fibers, forming the erectile tissue of the 
labium. Some sebaceous glands and sweat-glands are found, but no hair- 
follicles or fat are present. Figure 37 shows its marked tendency to be 
tbrown into folds. 

Clitoris. — The clitoris, the homologuc of the male penis, is made up of two 
miniature corpora cavernosa and an imperfect or cleft corpus spongiosum cov- 
ered by squamous epithelium. The venous lacunae of the cavernosa are sur- 
rounded by fibrous trabeculae containing numerous strands of smooth muscle 
irregularly disposed. This tissue becomes erectile in sexual excitement. Kem- 
nauts of the spongiosum are often absent. 
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Bartholin’s Gland. — Situated in the lower half of each labium on each side 
of the vaginal orifice is a small gland measuring 1 to 1.6 centimeters in length, 

Bartholin^s gland, Eigure 38, the 



homologue of the bulbo-urethral or 
Cowper’s gland in the male. This 
is a Compound,; 'racemose, mucous 
gland lined with columnar epithelium 
containing many mucous-bearing 
cells. Between the small component 
lobules are considerable tracts of 
fibromuscular tissue. The main duct 
opens into the vestibule and is lined 
by squamous or transitional epithe- 
lium near its tenninus, while deeper 
down this changes to a cuboidal or 
low columnar epithelium.^ The 
gland secretes a white viscid secre- 
tion, especially during periods of 
sexual excitement. The secretion 
acts as a lubricant. 

Skene’s Duct or Gland. — Lying 
close to the lateral and posterior 
margin of the urethral orifice is a 
small orifice, the opening of Skene’s 
duct, or the para-urethral duet. 
Figures 39 and 40, the homologue of the prostatic tubules in the male. The 
duct is about 1 centimeter in length and lined by stratified epithelium. The 
short tubular glands opening into it are made up of columnar epithelium. 


Fig. 38. — Bartholin’s Gland. 

Transitional epithelium lining the main 
duct seen above, smaller duct near Center of 
picture with gland opening directly into it. 
Protoplasm of columnar cells of compound 
racemose glands contains much mucus and 
takes but little stain, causing them to show in- 
differently in this picture. X 40. 


INTERNAL GENITALIA 

The vagina, the utenis, the fallopian tubes, and the ovaries comprise the 
internal genitalia. 

Hymen. — The hymen develops from a clump of cells at the lowermost por- 
tion of the vagina, and arises from the mullerian duet. This circular fold 
of tissue forms the entrance to the vagina, and the vascular connective tissue 
containing numerous elastic fibers with some nerve-endings is covered on each 
side by a layer of rather thin stratified epithelium. Incident to childbirth 
the hymen is torn in various spaces and the remnants are represented by nodules 
of fibrous tissue, the caruneul® myrtiformes. 

Vagina. — The organ of copulation. Figure 41, is a flattened muscular 
tube, 2 to 3 millimeters thick, lined by stratified epithelium, regularly throvm 

‘For finer histological picture see Thomas S. Cullen’s “Cysts of Bartholin’s Gland,” 
J. Am. M. Ass., Jan. 21, 1905. 


Fig. 39. — Cross Section of Urethra with Ducts op Skene’s Geands on Right and Left. 

X 18. 



Fig. 40. — Urethra in Cross Section with Skene’s Glands on Both Sides and Below* 

X IS. 
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up into minute folds — the columnse rugarum — and more pronounced in nullip- 
arous women j these consist of a thickening of the tunica propria and the 
inner circular muscle-bundle. 

The stratified epithelium has a well-marked basement-membrane lying in 
immediate contact with the tunica propria, into which numerous short, conical, 

fibi’ous papilla 3 extend. Hornification 
and pigmentation are not present ex- 
cept in pathological conditions where 
the mucosa is exposed to external 
irritation. Glands have been de- 
scribed but are rarely seen ; they are 
lined by columnar epithelium when 
present.^ The fibrous and elastic tis- 
sue of the tunica propria contains 
many veins and small lymphoid 
nodules and replaces the submucous 
layer. The muscular coat consists of 
two layers of unstriped muscular 
bundles, an inner circular and an 
outer longitudinal coat. The latter 
is best seen in the anterior part of 
the vagina where it forms the ure- 
throvaginal septum. The tissue sur- 
Fig. 41.— Normal Vagina. rounding this is made up of connec- 

Stratified epithelium sharply outlined from tive tissue, elastic fibers, and many 
underlying fibrous and elastic tissue. Short, hlnnrl-vpc!<?plc! 
conical, fibrous papillffi seen extending up into 

epithelium. No hornification present. X 110. Normally, the contents of the 

vagina are acid, due to the action of 
bacteria, especially Doderlein’s bacillus, on the glycogen, which can be demon- 
strated in the vaginal mucosa, especially in the mid-inteiwal stage. 

In lower mammals (rat, mouse, gxiinea-pig, rabbit, dog, and even the opos- 
sum), the vaginal wall undergoes remarkable changes during the various phases 
of the estrous cycle, but so far, corresponding changes have not been definitely 
demonstrated to occur in man. From the work of Strive, it seems likely that 
in the premenstruum, the vaginal mucosa, like that of the uterus, is considerably 
thickened. It seems more certain that such a growth takes place as pregnancy 

=■ Cullen, considering vaginal glands in 1904, said: “The existence of vaginal glands has 
been much questioned, but v. Preuschen, in 1877, after a careful examination of thirty-six 
bodies, found definite vaginal glands in four. The necks of these glands were lined by 
squamous epithelium, while the deeper portions, which spread out into definite bays, were 
lined by cylindrical epithelium on which cilia could be detected. Opening into the dilated 
glands were little crj'pts. Similar glands had previously been noted by Hennig in 1870.” 
(Thomas S. Cullen, “^^aginal Cysts,” Trs. Am. Gyneo. Soc., 1904.) Cullen, dealing with a 
small cyst 6 millimeters in diameter and lined by one layer of cuboidal epithelium, found a 
small oval gland space in the vagina lined by one layer of high cylindrical epithelium. 
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advances, and Strive lias sliown that the connective tissue, Ixith white and 
elastic, undergoes 'thickening and curling with an increase of fluid in the 
interspaces, and the muscle-fibers increase in size as do those of the uterus, 


tliough to a. lesser degi’ee. All of the changes 
are manifestly in preparation for the act of 
parturition. 

Uterus, — The organ of menstruation and 
gestation is a muscular structure partly cov- 
ered by peritoneum and containing a cavity 
lined by a mucous membrane, or endometrium, 
in which the fertilized ovum develops and from 
which the resulting fetus is expelled at the 
completion of gestation by the contraction of 
its muscular walls. The nonpregiiant uterus 
measures about 7 centimeters in length; the 
lower 2 to 3 centimeters, the portion below the 
internal os, constitutes the cervix uteri, and 
the remainder forms the corpus uteri. The 
convex upper extremity is known as the 
fundus. 

Cervine . — The cervical canal forms the 
communication between the uterine cavity and 
the vagina. This is suiTOunded by a wall of 
nonstriped muscular bundles arranged with 
apparent regular irregularity and mixed wuth 
a large amount of fibro-elastic tissue. The 
presence of the large amount of this fibro- 
elastic tissue gives the characteristic hardness 
to the ceiwix, and is largely responsible for its 
distensibility. During pregnancy the cervix 
softens, due to the increase in connective tissue 
and lymph-spaces, ^‘Hegar’s sign” of preg- 
nancy is based on this phenomenon. 

The mucosa lining the cervical canal is 
entirely different from the epithelium cover- 
ing the vaginal portion of the cervix which is 



Fig. 42. — Vagixal Ponriox of 
Cekvix. 

Same type of epitlieliuni cover.s 
tlie e.xternal portion of the cervix as 
lines vagina, and sometimes extends 
up into cervical canal. Some liorni- 
lication seen and several short lih- 
rons papiihe projecting up into the 
epithelium. 131ood-ve.ssels and con- 
nective and muscular tissue of cer- 
vix seen beneath. X 02. 


continuous with the mucosa of the vagina. 


The stratified epithelium of the vagina extends over the vaginal portion of 
the cervix to the exteimal os, or through the lower third of the cervical 


canal. In multipara, or in pathological conditions, it is at a lower level. This 


stratified epithelium has a definite basement-membrane and a few short papilla) 
of connective tissue extending up into the stratified epithelium, Figure 42. 
Occasionallx, cervical glands open through’ this epithelial layer into the vagina. 
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NabotLiian follicles are obstructed cystic cervical glands distended with ac- 
cumulation of the gland secretion and are found in either portion of the cervix. 

The mucosa of the cervical canal, 
Eigure 43, begins by an abrupt transi- 
tion from the stratified epithelium to 
a single layer of very high (40 to 50 p) 
and relatively narrow columnar epi- 

vix. The small deeply-staining iia-egii- 
lar nuclei are situated at the base, and 
the protoplasm in the upper portion is 
clear, almost transparent, due to the 
absence of mucus. With a hematoxylin 
and eosin stain, a deep blue stain of 
the protoplasm indicates the presence 
of much mucus. 

Tlie glands of the cervix are lined 
by epithelium of the same character. 
They extend directly down and hy nu- 
merous branchings into the underlying 
stroma. There is no subm\icosa. These 
glands furnish the thick tenacious 
secretion of the ceiwical canal, which 
is most mai’ked just before menstrua- 
tion or during pregnancy. 

Body . — The portion of the uterus 
lying above the intenial os constitutes 
the body of the uterus which contains 
the uterine cavity lined by epithelium. 
The musculature makes up the main 
portion of the body. The bundles of 
involuntary, unstriped, muscle-fibers 
run in all directions without any 
definite arrangement and are mixed 
with bundles of connective tissue 
and some elastic fibers. These bun- 
dles are well supplied with blood- 
vessels. 

Bndometriwn . — ^Lining the uterine 
cavity, the endometrium undergoes a 
constant change in preparation for the nutrition of the possiblj’^ impregnated 
ovum. Pailure of the impregnated ovum to become imbedded results in the 


thelium which Cullen refers to as a 
‘‘picket-fence” epithelium of the cer- 



Fig. 43. — Normal Cervical Gland. 

A branching cervical gland projects down 
into fibrous tissue of cervix. Note tall, nar- 
row cell with clear protoplasm and oval nu- 
cleus at base, the “picket-fence” epithelium 
of the cervix. Some cellular debris seen in 
lumen of gland. X 150. 
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breaking down of tbe endoinetrinin, or jnenstvnation. In addition to the in- 
dividual variation and the variation with age, there is a constant variation 
with tlie stage of inenstniation, the thickness varying from 1 to 5 millimeters 
in the interval stage to 3 to 7 millimeters in the stage of premenstrual hyper- 
trophy. In a cliild, the endojnetrinm is thin, while the glands are shallow and 
almost absent. After 
the menopause, the 
glands again straight- 
en and become small- 
er Avhile tlie stroma 
becomes more dense. 

1. Inter v a 1. 

— Usually described 
as the normal,® Fig- 
ures 44 and 45, this 
is the stage most 
often seen and some- 
times spoken of as 
the “I'esting stage,” 
although there is a 
gradual increase in 
thickness and cellu- 
lar activity from the 
early to the late in- 
terval stage. In the 
same individual, the 
thickness may in- 
crease threefold dur- 
ing this period. The 
epithelial lining, 
glands, and stroma 
are usually described. 

The mucosa rests directly on the muscle layer. The in-egular outline cor- 
responds to tbe interstices between the various muscle-bundles and the 
endometrium frequently extends down for a short distance between the muscle- 
bundles. 

The surface of the mucosa is lined by a single layer of epithelium. The in- 
dividual cell is a relatively low (28 u) and broad columnar epithelium, the 
“board-fence epithelium” of the uterus, Figure 44, which is totally different 
fnun that of the cervix, or the “picket-fence” epithelium of the ceiwix. The 
oval vesicular nucleus is situated in the lower half of the cell. The protoplasm 



basal layer 


uterine muscle 


Fig. 44. — EA]!r.Y JxTiatvAr. FxnonETiuuM. 

Glands cut in longitudinal and transverse section; stroma less 
compact: glands larger than in postinenstrual stage although 
there is little tortuosity here. X 44. 


“This is the stage -which is usually seen and has been described as the normal formerly. 
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of fhe cell takes aai eosin stain. The surface of the cell is ciliated. As this 
approaches the premenstrual stage, the epithelium becomes taller and larger, 
EigTire 45. 

The straight, tubrrlar glands of the endometrium open directly into the 
uterine cavity and are lined by and are continuous with epithelium similar to 

the sui’face epithelium. Usually these 
project straight down into the endome- 
trium with some dichotornoiis branch- 
ing in the deeper portion. During the 
early interval period, the glands are 
quite straight but as menstruation ap- 
proaches they become more tortuous 
until they gradually become the cork- 
screw glands of premenstrual hyper- 
trophy. This increased activity' causes 
the gradual thickening of the endo- 
metrium. 

Between the glands a characteristic 
embryonic type of cell closely packed 
together forms the stroma. The nuclei 
are oval or spindle-shaped, while the 
protoplasm varies in its staining reac- 
tion. Scattered among the stroma 
cells, especially in its more superficial 
layers, are mononuclear cells, with a 
few focal collections of lyinphoid cells, 
resembling lymphoid follicles. This 
stroma shoAVS the characteristic reaction 
no matter Avhether found in or outside 
of the uterus, forming decidua cells 
during pregnancy. 

Three distinct layers can be seen in 
the endometrium : the compacta, the 
spongiosum, and the basalis. The com- 
pact layer comprises the supex’ficial, 30 
to 35 per cent of the endometrium. In this layer the stroma is more abundant 
and only the necks of the glands are present. The decidua cells of pregnancy 
are formed chiefly in this layer. The basalis layer, forming 10 per cent of the 
endometrium, lies in immediate contact with the muscle-bundles and is mom 
constant in its microscopic appearance during the different stages of men- 
struation, The glands are round and vary in size. The stroma is dense 
with a small amount of protoplasm with a relatively large nucleus. The 
spongy layer, forming 50 to 60 per cent of the endometrium, lies between 



Fig. 45. — Ekdometriuji in the Interval. 
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to thirty-six hours before menstruation, there is an outpouring of many poly- 
morphonuclear leukocytes among the stroma cells of the compact layer. The 
endometrium at this stage hears some resemblance to the endometrium of preg- 
nancy. 

Before the work of Hirsehmann and Adler, E. Novak and R. TeLinde, 

Schroder, and others, the premen- 
strual endometrium, because of its 
vascularity, edema, and hyperplasia 
of the glands, was frequently diag- 
nosed as chronic*^ endometritis. This 
was the case with the curettings con- 
taining the famous Miller ovum the 
youngest human ovum yet described. 
It is interesting to note that in the 
same specimen another pathologist 
made a diagnosis of chorio-epithe- 
lioma, hut it was later discovered by 
accident that this was really the 
chorionic epithelium of the embryo. 
It suggests, therefore, that curettings 
of premenstrual endometrium might 
well contain a young ovum.® 

3. Menstrua 1. — The act of 
menstruation implies the loss of a 
varying amount of blood, hut some 
doubt still exists as to the actual 
amount of endometrial tissue which 
is cast off at this time. One group 
of workers believe there is no loss of 
tissue, and the menstrual bleeding 
results from the rupture of small 
suhepithelial hematomata. Figure 
47. In their mind this is associated 
with a shrinkage of the endometrium 
without the loss of an appreciable 
amount of tissue, or ‘‘menstruation 
by diapedesis.” They are led to this belief by finding small accumulations 
of blood immediately beneath the surface epithelium, the “suhepithelial 
hematomata” of Gehhart, the great engorgement of the blood-vessels, and 



Fig. 47. — Menstruating Endometrium. 

Third Day. 

Note tortuous glands. Upper layers are 
poorly stained, crumbling, and there is an 
actual loss of tissue at one side. All the tissue 
filled with blood. This shows how upper layers 
of endometrium are cast off with menstruation 
or by the “menstruation by rhexis.” X 44. 


■* Streeter, “Contribution to Embryology,” Carnegie Institution of Washington, No. 92. 

' The Carnegie Laboratory of Embryology, Johns Hopkins Medical School, Baltimore, Md., 
receives material for careful study. Fix curettings, after washing free of blood in salt 
solution, in 10 per cent formalin. 
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Sucli a picture is shown in Figure 47, on the third day of menstruation. This 
seems the more likely process ; the preponderance of evidence is therefore that 
there is an actual loss of tissue at this time. 

4. P 0 s t m e n s t r u a 1. — Following menstruation, Figure 49, the en- 
domentrium is thinnest, about 1 millimeter, a marked change from the endome- 
trium before menstruation. This 
decrease in size is due either to the 
actual loss of tissue or to a great 
shrinkage during and after menstni- 
ation. 

The epithelium on the surface is 
low, cylindrical, or even cuhoidal, 
and contains many mitotic figures. 
This extends down into the straight 
tubular glands. The dense stroma 
cells have relatively large nuclei and 
only a small amount of cytoplasm. 

5 . Pregnan t. — The endome- 
trium of pregnancy, Figure 50, is 
characterized by the development of 
decidua cells, beginning 
the imbedding of the 
ovum. The premenstrual endome- 
trium undergoes still gi’eater hyper- 
trophy, the decidua cells in the com- 
pact layer become .quite large and 
numerous, while the glands of the 
spongy layer are more dilated and 
■tortuous. The great increase in the 
number of decidua cells causes the 
surface to become firmer and undu- 
Fig. 49. — PosTMENSTRUAi. Endometkium. lating, foiiniiig the decidua veia. 

Glands cut in transverse section, straight Changes ill the ovum and the forma- 
and small; stroma dense and compact. X 44. tion of the placenta are discussed at 

length in textbooks on obstetrics. 

The epithelium, at first tall, active, and secreting, becomes cuhoidal and the 
cells show fatty degenei’ation. The glands, at first large and dilated, become 
narrowed and tubular at a later stage. The characteristic large, oval, closely 
packed decidua cells with round, pale-staining, vesicular nuclei are chiefly in 
the compact layer. The blood-vessels are increased in size, especially the veins, 
which are later invaded by the trophoblastic cells to form the intendllous 
spaces. 

The underlying muscle in the vicinity of an embedded ovum is frequently 


shortly after 
impregnated 
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Ligaments. — Extending from eacli side of the uterus are three liga- 
mentous struetures : Broad, round, and uterosacral. 

Broad . — The broad ligament is a tentlike reflection of peritoneum, extend- 
ing on each, side from the lateral surface of the uterus to the pelvic wall, with 
the round ligament forming the ridgepole as it stretches from the cornu to the 
inguinal canal. The fallopian tube is posterior and superior to the round liga- 
ment and is covered by the same reflexion of peritoneum except at the fimbria, 
where the peritoneum is extended outward over the ovarian vessels to the 
pelvic wall, forming the infundibulopelvie ligament or suspensory ligament 
of the ovary, or suspensory ligament of Hcnle.. The mesosalpinx lies im- 
mediately beneath the fallopian tube and is made up of loose connective 
tissue in which the blood-vessels to the tube and the parovarium are embedded. 
These can be easily visualized by holding this fold of peritoneum against 
the light. 

The parovarium, Avhieh is the honiologue of the epididymis in the male, and 
a remnant of the wolflian duct, lies betAveen the peritoneal folds of the mesosal- 
pinx. This consists of a number of narrow vertical tubes, Avhich are usually 
connected at tlie upper end Avith a longitudinal duct lying immediately beneath 
the fallopian tube, and terminates at the cornu, although it may extend 
doAvn the lateral surface of the lAterus to the level of the internal os. These 
narrow tubules are lined by a Ioav columnar epithelium. The AA^all consists of 
a fibrous coat AAuth a definite circular, nonstripcd, muscular layer, by AAdiich 
it may be recognized. The hydatid of Morgagni is composed of cystic accumula- 
tions in the Amrtical tubes of the parovarium and is attached by a slender stalk 
to the anterior surface of the broad ligament AA'here it is continuous AAuth the 
longitudinal duct. The hydatid consists of a fibrous muscular coat lined by a 
single layer of columnar epithelium and covered by a delicate prolonga- 
tion of peritoneal tissue. Prolongation of the longitudinal duct may persist 
after fetal life and extend down along the cervix and anterior vaginal Avail, 
Avhen it is knoAAm as Gartner’s duct. This canal is lined by a single layer 
of columnar epithelium. Accumulation of secretion in the duct results in 
cysts. 

Between the folds of the broad ligament is a loose connectiA'^e tissue. Where 
the peritoneum is reflected on the pelvic wall, the loose connective tissue becomes 
continuous with the connective tissue of the pelvic floor. The loAvennost por- 
tion is quite thick and contains the uterine vessels and ureter. This is composed 
of dense connective tissue which becomes continuous Avith a muscular connective 
tissue band from the ceiwix and is known as the cardinal ligament of Koch, or 
the ligamentum transversali colli. The parametrium consists of connective 
tissue at the base of the broad ligament and is continuous Avith the conneetiA’^e 
tissue of the pelvic floor. 

Bound . — The round ligament on each side extends from the anterior and 
lateral surface of the uterus, between the folds of the broad ligament, and tra- 
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verses the inguinal canal to insert in the upper portion of the lahiuni inajus. 
This consists of a cord of nonstriped muscle, alxuit o to S millimeters in 
diameter, covered by peritoneum on three surfaces and the loose connective tissue 
of the broad ligament on the lover surface. It derives its blood supply from 
vessels running in a longitudinal direction from the uterus. 

Uicrosacral. — 'I'liese are two strong, fibromuscular bands arising from the 
posterior surface of the uterus near the internal os, and extending around the 
rectum to insert into the fascia covering the anterior surface of tlie second and 
tliird saeral vertebra?. 1'hey are covered by peritoneum I'eilectcd from the 
etddesac of Douglas, and exert considerable traction on the cervix. 

Fallopian Tube. — A convoluted, conical, muscular tube, S to 14 centimctci’S 
lojig a}]d 2 to 10 millimetei's in diajneter, covered by peritoneum and lined 


by epithelium, forais 
the tortuous canal 
through which the 
ovum must pass from 
the ovary to the ute- 
rine cavity. T h e 
peritoneal covering is 
complete except at 
the mesosalpinx, 
where the tube joins 
the connective tissue 
of the broad ligament 
through which it 
obtains its blood, 
nerve, and lymphatic 
supply. 

The mucosa is 



thrown into longitu- 
dinal folds, progress- 
ing from the four 
simple folds at the 
cornu of the uterus, 
Figure 51, by con- 


Fjg. f)]. — S ectjox of Fau.opiax TuiiE Xeah Uteiune Conxu 
Saowixo BjtAxcnixG of Mucosai. Foi.i)s Pito.incxixo ixto 
Lvmex («) OF TvnE, Fui!Houxi)E» j!v CrncuLAR Band of 
Muscle axo. Outside of This, Layer of Loxgitudixal Mu.s- 

CLE AXD PeRITOXEAL COVEIU.XG. 

Several large blood-vessels seen outside inner uuiscular coat. 

X -to. 


timral brauebing to tbe more complicated convolutions in tbe ampulla. It may 
be likened to four railroad tracks, which by continuous division brancli oitt into a 


great, railroad yard. Within tbe nterine wall, the hnnon is so small, 1 to 2 milli- 
meters, that it will hardly admit a fine probe ; tbe four projections at this point 
give the lumen the appearance of a ^Maltese cross. Tbe isthmus, or naiTow por- 
tion of tbe tube adjoining tbe uterus, has more numerous mucosal convolutions 


and extends into tbe ampulla. The infundibulum, or fimbriated extremity, is 
tbe largo fuunel opening of tbe tube to receive tbe ovum . One portion of this is 
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very adherent to the ovary, forming the tuho-ovarian junction, or the fimhria- 
tuho-ovariea. 

The lining epithelium is columnar and ciliated and similar to the epithe- 
lium of the uterus, surrounded hy a thin connective-tissue layer. Some mucus- 



Fig. 52. — Fallopian Tube Near Fimbki/e. 

Inner circular (a) and small portion of outer longitudinal (6) muscle-bundles of tube 
seen. Delicate folds of endosalpinx lie free in lumen with some free blood between. Columnar 
epithelium ciliated; some mucous cells seen scattered between. Ovum is propelled more by 
the muscular contractions of tube than by cilia. X 62. 

secreting cells, devoid of cilia, are scattered among the ciliated cells at all phases 
of the cj'cle. The folds of the mucosa give the appearance of papillary or tree- 
like projections into the lumen. There are no glands. Two definite layers 
form the nonstriped muscular coat, an inner circular and an outer longitudinal 
muscular layer, whose fibers are mixed with connective tissue. 
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Ovary. — The ovary, one on eacli side, is the sexual gland proper, in which 
the ovinn is developed, from which it is liberated, and in which an internal 
secretion is elaborated. This ilat. oval, irregular body varies in size with 
age, measuring 3 to b centimeters in length, 2 to 3 centimeters in breadth, 
and 8 to 15 millimeters 
in thickness during the 
active stage. A large 
follicle or a corpus 

luteum may greatly .■'A'V=-y- r. 

increase tbi.s size. In / r T- '• / 

the young child the f.. / 

ovarv is small and SL ' I"" {. sy >r\y' / 

composed almost en- I, | 0 y-,/ - /( . -y, y i 

tirely of cortex which | X ; \ 'X, .• * 'X-. > k f. 

is tilled with primor- ' - . ■ ' ' A . 

dial follicles closely y;. • ■. \ '■ y /"* 

packed together. After | ' ■' ' 

the menopause, it de- ’ . ■ • . 

creases rapidly in size | ' . ' X :, - ■ . . J - 

and shrinks to small • ’ ' -X,, ^ 

pi’oportions. At the • ' X” X X, ■• ••_, : . y , 

hilum it is attached to . 

the posterior surface of i 

the broad ligament, the I -o X; , . ■ ■ • 

inner end is attached to ; ■ ■ X;.' . 

the uterus by the utero- ‘ .X’,. • ^ ' .',*X /' XX' • ‘ 

ovarian ligament, while X~ ' " ^ -• — X . -y . — 

at the outer end the Fig. 53. — Tcj!o-ovaric.\. 

ovarian vessels pass Fpillidium of tube seen extoiuliiig down .'iloii" fold of broad 

— 1 Tt>l 1 I- 1 J? _ i* 


at the outer end the Fig. 53. — Tcj!o-ovaric.\. 

ovarian vessels pass Fpillidium of tube scon extoiuling down alou" fold of broad 
. 1 .1 • JM liganienl toward ovary. Blood-ve.-jsds and connective tissue of 

Ihrougil tile ininndlbn- broad ligament seen beneath. X 3S. 

lopclvic ligament to the 

liihnn of the ovary. Its anterior surface is flat and the posterior surface 
convex. 

The ovary is made np of two portions, the cortex and the medulla. The 
cortex of the ovary contains the characteristic component of the ovary, the 
graafian follicle, and is readily separated from the mcdnlla which is made np 
of a large number of blood-vessels and loose connective tissue. 

Corfv.v . — The surface is smooth and usually covered by a flat cpitbelinm 
(ending to bcdune cnboidal in protwted places and in clefts. In young chil- 
dren, the germinal cpifbelium can be seen occasionally dipping down into tlie 
stroma. Immediately beneath the surface the conneetive-tissne stroma is dis- 
posed with gi-eat regularity in a dense thin layer forming the tunica albuginea, 
I igure o4. Ova are usually absent in this layer. Here loose spindle-shaped, 
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modified connective-tissue cells, and fibrous tissue arranged in all directions 
form the characteristic ovarian stroma. 

Scattered through this are all stages of the graafian follicles, the character- 
istic components of the ovary. It is estimated that a hundred thousand exist 
at birth with only about thirty thousand present at puberty. In genei'al, the 
undeveloped, or primordial follicles lie near the surface, the growing follicles 
near the central medulla, while the mature follicle appears as a large vesicle 



Fig. 54. — Cortex op Ovary. 

Note surface epithelium is low cuboidal, as if overlying a protected place. Immediately 
beneath the epithelium a dense layer of stroma Avithout follicles — the tunica albuginea. 
Beneath this, stroma irregularly arranged and containing characteristic component of ovary 
— primordial follicles. X 44. 

which may occupy the entire thickness of the cortex and produce an elevation 
on its surface. 

The germinal epithelium is cuboidal but only present in protected clefts, 
or perhaps, in handling, it is rubbed off the surface of the ovary. Before 
birth, the change from gei-minal epithelium to primordial follicle is well- 
known, but so far no one has demonstrated the genesis of new ova from the 
germinal epithelium after birth; eA^en in other mammals, such evidence as 
exists is inconclusive. The preponderance of opinion is that all the epithelial 
elements of the follicle, ovum, and membrana gTanulosa, arise from the germinal 
epithelium, while the theca exteraa and theca interna, connective-tissue ele- 
ments, ai’e derived from the ovarian stroma. 

The primordtal follicles, BigTire 65, 40 to 60 [x, ai’e derived from an early 
differentiation of the germinal epithelium. The central ovum, 40 to 50 [X, is 
surrounded by a single layer of undifferentiated, flattened epithelium closely 
adjacent to the stroma cells. These may develop, atrophy, or remain the same 
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size awaiting favorable conditions. Of the thirty thousand present at puberty, 
it is estimated that not more than three or four hundred maturate; tliere is 
thus early a struggle for e.xistenec among the ova, even as later in life. 

Proliferation of the epithelium to the 
single layer of euhoidal epithelium is the first 
sipi of activity of a firov'in/j follich\ This 
continues until several layers of euhoidal 
epitlielium encircle the ovum, and form the 
stratum granulosum. At the same time a 
change in the surrounding stroma condenses 
to form the theca, which soon divides into 
the inner theca interna made up of charac- 
teristic polygonal and spindle-shaped cells 
with many nuclear figures and numerous 
capillaries, and the outer theca externa, com- 
posed of concentric ovarian stroma. The 
ovum suddenly matures at this time, and is 
surrounded by its granulosa cells. At first 
solid, llic follicle soon hecomos vesicular from 
the activity of the epithelium. The zona 
pellneida and zona radiuta now form around 
the ovum, which shows no fnrtlior increase in size. 

])uc to transudation from the surrounding capillaries, actual active secre- 
tion of the intact granulosa cells, and vacuolization of the colls of the stra- 
tum granulosum, this fluid iucrcasiiig rapidly now expands the developing 
follicle. 



I'lC. — (.UlAAKlAX I'OIXICLK. KAI:I.Y. 

Ovum is snrroiindcil by sinpe 
layer of ciiboidnl cjjitliclimn. Xo 
chaiifre has occurred in surrounding 
ovarian stroma to form tlic theca. 
X ^20. 


The mnfurc foJhclCj higurc 5G, is a large vesicle, 10 to 20 millimeters in 
diameter, and may ocetipy the entire thickness of the cortex. Two definite 
layers can he distinguished in the surrounding stroma. The theca externa 
consists of ordinary ovarian stroma concentrically arranged. The cells of tlie 
thoca interna are larger, more granular, polygonal, and some spindle-shaped, 
and show many mitotic fignres. Blood-vessels are more numerous, A single 
layer of cnboidal cells separates the theca interna from the membrana granu- 
losa, the membrana propria. Layers of irregularly arranged cnlx)idal epi- 
thelial colls with dark almost central nuclei form the stratum gi’anulosum and 
sin round the space filled with liquor folliculi. The ovum remains embedded 
in a proliferation of granulosa cells. This mass, the cumulus or discus pro- 
ligx’ius, encloses the ovum hy a few radial layers of euhoidal epithelium derived 
fiom the gTauulosa, the corona radiafa. A narrow membranous layer of cells 
from tlie corona radiata fonns the zona pellneida. This encloses the peri- 
vitelline space Avhieh alloAvs the ovum to rotate so that the discus alwavs 

remains up. Yo viiclline membrane has ever been demonstrated for any 
mammal. 
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The cytoplasm of the ovum, now 150 to 300 [x, has a peripheral clear zone 
and an inner dark one due to the irregular retractile yolk particles. The 
nucleus, 30 to 45 |r, is eccentrically placed and the nuclear membrane contains 
the nucleolus, or germinal spot, 4 to 8 H-, and the nuclear reticulum. An im- 
pairment of the blood supply to the most distended part of the follicle results 
in necrosis and rupture at this point, and probably determines the point of 
rupture. 



Theca externa 
Theca interna 


ovarian stroma 


ovum' 

cumulus 


Fig. 56. — Mature Graafian Follicle. 

Artificial separation of membrana granulosa and theca interna. Theca externa and 
surrounding ovarian stroma shown. Ovum embedded onlj' partially in the piled-up granu- 
losa cells, or cumulus, but a definite zona radiata can be seen. Follicle filled with fluid. 
X 162. 

[Failure of the follicle to mature results in the atretic follicle. In any 
normal ovary hmidreds of these atretic follicles can be found of varying size. 
Lying free in the liquor follicularis the cells of the cast-off membrana granu- 
losa show a fatty degeneration with or without leukocytic invasion. Lutein- 
like changes occur in the theca interna where there is a cellular proliferation 
of the theca cells and an increase in the blood supply. These follicles may 
become quite large, forming persistent follicular cysts — the cystic ovary. 

The theca interna cells of the atretic follicle hypertrophy until they come 
to resemble lutein cells both in size and lipoid content. With the final dis- 
appearance of the gi-anulosa cells, the theca takes on the characteristic form and 
arrangement of the so-called interstitial tissue, or gland, formally the process 
is not very marked and the existence of true interstitial tissue has been denied 
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fluid, whicli is followed by a varying amount of bemorrbage. Hemorrhage into 
the cavity is followed by a rapid proliferation of the lutein cells containing 
a yellow pigment, either carotin or a more complex organic substance. The 
organized blood-clot is invaded by vascular connective tissue receiving its 
blood supply from the more numerous blood-vessels in the surrounding stroma. 
Obliteration of the cavity is completed by the proliferation of the lutein cells 
surrounding the central core of connective tissue and some shrinkage, giving 
the characteristic festooned appearance. The lutein cells are large, polygonal 
cells with small, round, faint nuclei and a granular protoplasm filled with a 
yellow pigment resembling cells of the adrenal and liver to some extent. If 



Fig. 58. — Corpus albicans. 

Clear hyaline corpus albicans takes almost no stain. Strands of surrounding ovarian 
stroma seen invading hyaline mass, eventuallj’^ absorbed. Ovarian stroma adjacent contains 
many blood-vessels. X 48. 

pregnancy supervenes, this continues throughout as the corpus luteum verum, 
where no degeneration takes place until the eighth or ninth month of the preg- 
nancy. If impregnation does not occur, it is often referred to as the corpus 
luteum spurium. There is no anatomical basis for this differentiation. 

Eetrogr'ession, or degeneration, of the lutein cells begins with the onset of 
menstruation. Hat can be demonstrated in the lutein cells, while fibrous 
strands and many blood-vessels gi-ow in from the surrounding stroma. Leuko- 
cytes engorged with blood pigments are scattered through the organized blood- 
clot. Fatty degeneration of the lutein cells and hyaline degeneration of the 
connective tissue follow. 
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Tlie corjnt.s hilcum- of jjirfpuninj, eillicr gnlid or cvstic, is usnallv larcer. 
difc in j}j(* iix'roascd Idood sn])p]y associated Avitli prcpiaticy. It is often cystic, 
csjKH'ially during the first lialf of })rcpiancy from the liquefaction of the hlood- 
elol. foi'ining a cyst lined hy a well-developed layer of connective {issue. The 
lutein cells are larpe, clear, and contain glohules of lUMitral fat. 

Hejdacement of the lutein cells and connective tissue hy homogeneous, clear, 
nonfihrous hyaline tissue forms the corpora alhiconf in , Fipire .08. 1'his 
n-tains the festoon ari'angement and contains a few connective-tissue filMU’S 
■with some degenerated blood-vessels. I'liey frequently contain brown granular 
pigjuent in which iron has been detnonst rated. Gradual invasion by the 
stroma breaks the hyaline tissue into .‘Jinaller masses, which arc eventually 
absorbed. 'I'lie rate of absorpliott varies with the age and the blood supply, 
being completed rapidly in the young, but more .slowly as age advances, 

'J’he origin of the lutein cells is not clear. Some believe they arise from 
the membrana granulosa, and describe lutein changes in this layer. I'lioy con- 
tend the membrana granulosa is not cast olf, but proliferates, and is separate 
from the theca interna. On the other iiand, those that, believe they arise 
from the theca interna, contend that the membrana granulosa is cast nil with 
th(> ovum, and that fatty changes take place in this layer before rupture of the 
follicle. They also point out luteinlike changes in the theca interna before 
rupture of the follicle atid point out this layer as the origin of the multiple 
lutein cysts associated with hydatidiform mole, or chorio-epithelioma. The 
ju’eponderance of ojtinion is that they ari.^e from the membrana granulosa. 

Mcdxilh. — The central /.one of irregularly arranged connective tissue, rich 
in elastic fibers and blood-vessels, forms the medtilla. Many of the blood- 
vessels are surroimdcd by tracts of smooth muscle continuous with the utero- 
ovarian ligament. Occasionally short ducts, lined by a single layer of 
columnar epithelium, are found and arc probably remnants of the rote ovarii 
or the wolfiian bodies. Their function is not clear. Islands of lariie, clear, 
polygonal cells, resembling stratified epithelium, are frequently found in both 
the medulla and the corte.x, d'hese medullary cords are believed by some to 
represent included portions of the wolfiian body, while others state that they 
represent the remains of the germinal epithelium and are homologous to the 
seminiferous tubules of the testicle. 

Sccrefioxis. — That hormones controlling the giowth of the genital tract, the 
mammary glands, and the development of the female sec'ondary se.x character- 
istics emanate from the ovary is a settled fact, but there is little agi-eement as 
to the source of the hormone or hormones in question. At present, the liquor 
folliculi and the corpus luteum are the subjects of intensive study. 
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THE GYNECOLOGICAL EXAMINATION • 

Howard A. Kelly 

DORSAL POSTURE 

Inspection 

Vulva 

Outlet 

Hymen" 

Digital Examination 
Bimanual Examination 

Invagination oe the Pelvic Floor 

Hteeus 

Ovaries 

Uterine Tubes 

Ureters 

Examination by Rectum and Abdominal Walls 

Examination by Rectum and Abdomen aeter Atmosriieric Distention oe 
Rectum 

Examination iviti-i Retroposed Uterus 

• Examination avitii Uterus Pulled Doavn toward Vaginal Outlet 
Examination oe Anterior Sureace oe Uterus through Rectum 
Uterine Sound in Diagnosis 

SIMS POSTURE 
KNEE-CHEST POSTURE 

EXAMINATION OF CHILDREN AND YOUNG GIRLS 
EXAMINATION OF THE RECTUM 
Palpation 
Inspection 
SEAT OF PAIN 

EXAMINATION UNDER ANESTHESIA 
EXAMINATION OF THE ABDOMINAL ORGANS 
Inspection 

The consulting room should he bright, attractive, well-ventilated, and clean. 
The examining room should he adjoining vdth a simple upholstered table. 
Figure 59, a lavatoiy and toilet facilities, plenty of clean sheets, and the 
necessary instruments and a sterilizer at 'hand. If possible a nurse should 
always be present to prepare the patient for examination and lend aid in such 
other ways as her abilities and training make possible. Some of our best coad- 
jutors, laboratory technicians, and skillful anesthetists are our nurses, or even 
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women witlioni a dem-cc inducted into their duties for which they show an 
aptitude. 

The natural swjuence in arrivin*r at a diaimosis is first to hear the patient's 
own account of her symptoms and tluoi to ash sundry leading fiuestions relating 
to past history and present complaints sutlieient to furnish a shelctal outline 
on which to build subseijuently. An interested attention and patimiee do 
much to win that confidence which is so necessary through all the subsequent 
stages in the professional relationship. Xot infrecjuently the maze of diag- 
nostic possibilities suddenly opens up and time is saved as a patient abruptly 



Fig. .'>0. — OYNr.coi.oGicAL E.xamixi.ng Tauu:. 

Top is covered witli leatlier, well padded, on wliieli is blanket covered with linen slicet. 
Drainage cushion is serviceable in protcetin" table from contamination of disdiar"c,'. I 
sometimes use a much smaller cushion than that tlgured. Drawers serve for stora”e of 
clean linen, towels, dressings, pessaries, etc. 

announces, ‘‘Hoetor, 1 have a fibroid tumor,'' or “T have a cancer,'' or a “falling 
of the womb,” or her physician writes, “]lly patient has such and such a 
di.scase.'’ 

It may be well after noting a few outline .fact. s, such as married or single, 
agx', incidents of ehildk'aring. character of the menstrual flow or other dis- 
charges, and the pain ami its hH-aiion. to procec'd at once with the local exami- 
nation. returning to the historv to fill in the detail.s later. It is alwavs well to 
note previous treatments and the opinions of the other physicians consulted. In 
my own experience, it not. infrequently transpires that the patient has been 
informed that she has a cancer, and although she may also have sundry other 


GYNECOLOGY 



Fig. 00. — Brief History Outline — Suggestive Only. 
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minor disabilities,, sbe will rest perfectly satisfied if relieved of tbis one great 
fear. Of all tlie factors in the examination and subsequent treatment, a 
genuine zealous kindly interest is witbout doubt tbe most important. 

All bistories must be registered with consecutive numbers and kept on file 
on cards or on special sheets in envelopes available at any time. Only a poor 
surgeon neglects bis histories; a clear, well-kept record may save much em- 
baiTassment at a later date in many Avays. It is well often- to record in quo- 
tation marks tbe patient’s chief complaints in her own words; tbis serves to 
keep certain salient factors before one and may prove of value in a later effort 
to estimate tbe amount of improvement. I always blue pencil symptoms upon 
which sbe is inclined to lay stress. With each history, letters from tbe patient 

and her physician are also filed. On tlie front page, note ‘‘Sent by Dr. ” 

as a continual reminder of tbe coui*tesy due tbe home physician and tbe need 
of cooperation with him after tbe patient has left tbe hospital. Some such 
outline as tbe one appended will be found helpful. Figure 60. 

Tbe special local must be folloAved at once in almost all instances by a 
thorough general examination, including a careful note as to tbe presence or 
absence of focal infections — on. tbe condition of tbe tonsils, fauces, and teeth, 
any history suggestive of previous aural infection or sinusitis — tbe condition of 
tbe thyroid and cervical glands, urinary function with pbtbalein output; then 
follows blood, cardiovascular (blood-pressure), Wassermann reaction, some- 
times glycemia, calcium, urea, and nonprotein nitrogen, various x-ray examina- 
tions, and further data secured by cooperation with sundry specialists. One of 
our greatest needs to-day is that of competent pathologists in all large centers. 
Many are tbe mistakes made by tyi’os. We will get tbe pathologists only 
when Ave pay adequately for their services. One of tbe best diagnosticians in 
tbis hemisphere gives bis patients a list of specialists with a brief line to each, 
requesting him to report what be finds in bis own domain. Tbe patient re- 
turns in a week or more with a sheaf of data, Avbicb be coordinates with his 
own, history and examinations and prescribes treatment, surgical or medical. 
It has become impossible to do justice to our patients without access to a well- 
equipped laboratory either in one’s OAvn home or hospital or maintained by a 
group of physicians working in harmony or Avith the board of health 
cooperating. 

It is a common error on the part of some excellent men to land a patient 
in a hospital like a fish in a net and to keep her for weeks to make a leisurely 
diagnosis easily arrived at Avithin a feAv hours (sometimes minutes) , incurring 
needless expense, wasting time, and congesting the hospital and lessening its 
turnover. 

It is a fair question whether our recent remarkable developments in labora- 
tory methods and instruments of diagnostic precision are not tending to make 
many poor diagnosticians. It would seem that the average patient would be 
better served if she could count on the concentrated personal interest of her 
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Fig. 61. — Sagittal Section theouqh Adult Body, Showing Normal Position and Eela- 
TioNS OF Uterus, Bladder, Kectum, and’ Abdominal Walls. 

Intestines not sliown; dotted line represents outline of pelric bones. Note proximity 
of anterior abdominal wall to sacral promontory. 

skilled physician for something less than a half hour of history taking and for 
a like period in a painstaking physical examination. The occasional patient 
must obviously have recourse to other consultants and sundry special examina- 
tions, hut the wise family physician who has initiated the diagnostic inquiry 
with a strong sense of his personal responsibility will usually know how to 
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curtail these special examinations in the interest of great samng of time and ■ 
expense and to the ultimate advantage of the patient. 

The gynecological examination is made with the patient on a simple table 
with a foot support, in one or more of several postures, facilitating the access 
of the surgeon’s hands and fingers to the intrapelvic organs. These postures 
are ; The dorsal — limbs flexed and draAvn up, the so-called lithotomy posture ; 
the lateral procumbent, called the Sims posture ; the knee-chest. 

I shall refer to the various instruments used as the methods are described. 

A cardinal principle in the examination is to give as little pain as pos- 
sible; invariably gentleness with encouragement and a judicioixs persistence 
will accomplish far more than forcible or rough manipiilations, and, too, it 
has the advantage of impressing the patient wfith her physician’s skill. 

DORSAL POSTURE 

Inspection. — Yxilva . — The external parts are naturally inspected first and 
any alteration in fonn or color noted. Commonest ailments are pruritus with 
marked reddening and scratch marks, or in its more advanced forms with 
sclerotic whitish areas (kraurosis), furunculosis, condylomata, a fatty tumor, 
and, rarely, a hernia extending down into a labium or a hydrocele. The labia 
minora are subject to great variations in size, from small inconspicuous objects 
all the way to the formation of rugose conspicuous projecting folds (Hottentot 
apron) . A greatly elongated labium minus is often evidence of manipulation. 
The clitoris is sometimes a source of marked iiwitation from the accumulation 
of smegma under the prepuce. The hood often adherent has been greatly ex- 
ploited by quacks. Syphilis may form a chancre of the A'ulva, and a hard 
lump, ulcerated or not, may be a carcinoma. In both of the latter instances, 
the glands of the groins shoAild be carefully examined for any enlargement. 
Advanced syphilis produces extensive ulcerations and lesions resembling 
elephantiasis. 

Outlet . — ^When the lips of the vulva are parted to expose the vaginal outlet, 
one' notes first the presence of a discharge and its nature — ^u^hether bloody 
(menstruation, ceiwieal polyp, tumor above, cancer), or clear albuminous, or 
whitish, or purulent (infected vagina, cervix, uterine tubes). The urethra 
should be noted, whether closed by its labia or everted red and exposed and 
sensitive to touch. 

Hymen . — The virginal hymen is sharp-edged and prevents the entrance of 
more than the end of the finger ; when it is intact it should be let alone except 
under stringent necessity and the examination completed through the rectum, 
and if need be under anesthesia. The hymen relaxed enough to admit twm or 
more fingers easily and wdth no distress to the patient almost invariably pre- 
sents evidence of coitus, previous examinations, manipulations by the patient 
herself, the habit of douching the vagina, or childbirth. As a rale, the readi- 
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ness with which a young woman approaches a digital examination conveys a 
broad hint as to the status of the hymen. 

Digital Examination. — In beginning the vaginal examination, the first test 
applied at the outlet is the estimation (1) of any undue sensitiveness (vaginis- 
mus), (2) of its supporting power or laxity, and (3) of the presence of enlarged 
glands, Skene’s or Bartholin’s. In a normal orifice, the supporting levator 
muscles on each side are so knitted to the sides of the terminal bowel and the 
internal sphincter that the sensation conveyed on introducing one or two fingers 
is that of a firm resilient transverse bar stretched across behind and holding up 
the orifice. If the patient is told to hear down and then draw up as in an 
effort to restrain a bowel movement, the finger is gi*asped by a sort of shearing 
movement between the levators and the pubic arch. On the otlier hand, a 
broken-down outlet is often so lax that the examiner can even use his fingers 
as a speculum to retract the perineum and expose the cervix. The condition 
of the vaginal walls is important. In the young, they are generally rugose 
and the anterior wall in its suburethral section is rough and ridged, a cush- 
ioned prominence with a sulcus on both sides ; sometimes the suburethral cush- 
ion is fissured longitudinally. With age and notably with childbearing, these 
superficial landmarks are smoothed out until in the aged the walls are char- 
acteristically smooth and thin. Some vaginas are deep, while others are pre- 
ternaturally short. The depth can be measured by pushing the index finger 
up to the posterior vault (posterior fornix) and then indenting the skin on 
the radial aspect of the hand with the finger nail, just under the pirbic arch — 
10 centimeters or more in a deep case and not over 6 in a shallow one. In the 
latter instance, the uterus is almost always found in what may be termed 
physiological retroversion. The cervix lies well back toward the sacral hollow 
or in descensus, or, rarely, displaced to one side, pulled up, or jammed behind 
the symphysis by a pelvic tumor. The size and consistency and appearance 
of the cervix and the status of its orifice (os uteri) and the presence of reten- 
tion cysts, a polyp, an ulceration (cancer?), any laceration, or a friable 
vegetative mass should be noted with extreme care. The degree of its descen- 
sus toward the outlet is best estimated with the patient erect with one foot on 
a low stool and straining a little. 

If the patient has borne childi*en, it is well next to tell her to strain, to 
bear down as in having a stool. When the outlet is broken down and the 
inferior supports ai’e lacking, the anterior and posterior walls of the vagina 
(one or both) roll down and out, showing relaxation and displacement. 

The digital examination also notes any lump or cyst in the vagina. 

A specular examination of the vagina, vaginal vaidt, and cervix now 
follows. I like best a Goodell bivalve or a Helson tri valve instimment, Figure 
62 ; the speculum is introduced by retracting slightly the posterior wall of the 
outlet, spreading it a little, and then resting the lubricated speculum blade at 
this point and slipping it backward, down, and in. As the blades are spread. 
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tlie cervix comes into view in tliCi lumen. The first thing to note is the presence 
and amount of secretion present and its source, whether cervical, vaginal, 
or both. 

The nulliparous cersdx is smooth and finn with a little dimple or small 
transverse orifice to mark the external orifice of the womb in the virginal 
nulliparous os, or again, in the parous, it is more or less transversely lacerated 
and in varying degrees everted. It is im- 
portant to note carefully the exact appear- 
ance of the cervix, whether puffy and en- 
larged or cystic or showing ai'ound the 
opening the red everted mucosa of the cer- 
vical canal erroneously called an ^‘'erosion,” 
and often hy gross error following the mis- 
takes of an earlier generation dubbed an 
‘‘ulcer of the womb” ; any sprouting gi'anu- 
lations or excavated tine ulcer should be 
viewed with suspicion as possibly cancerous 
(see malignant tumors of the uterus). One 
should also note the character of the little 

ulua: of mucus seen in the os. If this is ^^8- 62.— Nei.son Tkwalto Specueum, 

^ . Open. 

pellucid, clear, and small in amount, it is 

not likely that there is any marked infection either of the cervix or of the 
uteins above; it also liberates the ceiwix, itself, from the suspicion of involve- 
ment in any purulent leukorrheal discharges. 

The reaction of the secretions should be tested as of value in determining 
the cause of sterility as well as helping to settle the question of a gonorrheal 
infection. Danin {Miinclien. med, Wchnschr., May, 1925) declares that an 
acid intennenstrual reaction excludes gonorrhea ; this has been confirmed by ' 
Leo Brady in forty-nine out of fifty examinations, and needs further investi- 
gation and confirmation. 

The cervical canal is the frequent seat of polypi, varying from small red 
mucous growths up to those 1 or 2 centimeters in diameter. Larger fibroid 
uterine polypi may also be present here. A polyp discovered in this way some- 
times relieves a serious situation by explaining at onee the source of wasting 
hemorrhages. 

When investigating the cause of sterility, the reaction of the secretion 
within the os and that on the surrounding vaginal portion should be tested 
with litmus-paper. 

The vagina is best examined in one of two ways. As the speculum is 
withdrawn, the vaginal vault and the walls of the tube are inspected for 
accumulated secretions, red patches, or a general redness due to inflammation 
or congestion. A cyst in the walls is obvious and any cancerous condition 
primary or implanted from the uterus. The entire vagina is, however, always 
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best seen witli the patient in the knee-cliest posture with its walls spread out 
for easy inspection and if need be for direct topical treatment. 

Bimanual Examination. — The bimanual examination is made with one or 
two fingers of one hand in the vagina -while the other hand cooperates to make 



Fig. 63. — Bimanual Examination with Uterus in Artificial Descensus. 

Cervix eaiiglit with corrugated tenaculum and drawn down to outlet; tenaculum held 
against hall of thumb, while index finger is inserted into rectum and used, in conjunction 
with abdominal hand, to examine pelvic organs. 


pressure down into the pelvis from above and behind the symphysis. A further 
method of value I call trimanual as it is effected by gi’asping the cervix with a 
bullet forceps or other tractor held by an assistant and so fixing it or pulling 
it down, while both hands are used to mal^e a bimanual examination through 
rectum and abdomen, Figure 63. 
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jogging, vibratory movement, imparting to the underlying structures a succes- 
sion of rapid succussions or little quick jolts at once detected by. the vaginal 
finger. The revelatory character of such a simple gentle examination is 
surprising. 

As a rule, hut little force is called for to effect a complete and satisfactory 
examination ; at times, it may he necessaiy to overcome the natural resistance 
of the walls by making a gradually increased pressure downward until the 
pelvic structures can he felt and outlined. The outlines of the pelvic organs 
while appreciated are not minutely examined by the abdominal hand which 
offers rather a plane of resistance, somewhat depressing the structures and 
preventing an upward displacement and slipping away of uterus and ovaries 
while under investigation by the vaginal touch. When the abdominal walls are 
thin and lax, then the outer hand often comes into play in feeling the outlines of 
the several organs. The abdominal hand does its best work in appreciating 
the consistency and outlines of tumors projecting up into the superior strait. 

If the patient indulges her natural propensity and draws her thighs forcibly 
together and stiffens her abdominal walls, the examiner must either divert her, 
making her forget what he is doing, or tell her to open her mouth and breathe 
freely, or, if she persists, postpone the ease for examination under anesthesia. 

In the late eighties, a group of gynecological youngsters made a shibboleth 
of the bimanual examination, deciding upon a claimant’s status as a gynecol- 
ogist according as he held it indispensable or not, for the older men almost 
invariabl}^ used only ^le toucher,” the one-hand vaginal examination, and 
made their diagnoses accordingly. The natural limit of this last group was 
the vaginal cervix. 

Invagination of the Pelvic Floor . — In spite of the assistance given by the 
external hand, the bimanual examination would often prove unsatisfactory if 
the vaginal hand were limited by the actual length of the average index and 
middle fingers. Some degi'ee of invagination of the pelvic floor, therefore, is a 
necessary adjuvant, practically lengthening the examining finger and extend- 
ing the excursus from 4 to 6 centimeters. This is done by inverting the per- 
ineum or the anal orifice up into the pelvis. The pubic arch and the tuber- 
osities of the ischium sometimes impede the invagination, but a skillful exam- 
iner overcomes this by cramping his fingers a little more or by making the 
pressure at a point further back. Another difficulty in the way of securing 
the fullest advantages of this method of examining is the involuntary stiffen- 
ing of wrist and finger muscles, which can be overcome by pushing only from 
the elbow, leaving the hand perfectly flexible and not interfering with the 
delicacy of the tactile sense. Where resistance is too great or the act is tire- 
some, the examiner will help himself materially by supporting his elbow against 
his pelvis or knee and pushing these supports so as to relieve the arm. 

Uterus . — The examination of the uterus begins with the vaginal finger giv- 
ing the cervix a slight blow, sending it upward at the moment the abdominal 
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hand bears down upon the same spot. SeA>'eral such movements rapidly re- 
peated in front of and behind the cervix at once locate the body of the womb as 
in anteposition, retroposition, or in a more or less erect postare. When the 
fundus lies in advance of the cervix, by sliding the vaginal finger gradually 
fonvard, bringing the abdominal hand a little closer to the symphysis, and 
pressing downward, a plaiie of resistance is furnished against which the vaginal 
finger rolls and palpates the whole organ. 

If the uterus is upright, that is to say approximately in the axis of the 
pelvis, this is appreciated by carrying the abdominal hand a little further back 
and with a gentle to and fro play easily outlining the resistant areas and fixing 
its position. When the fundus is retroflexed, the direction of the cervix is 
more in the axis of the vagina with a rounded body behind and an absence of 
a resistant body at any other point. A condition is often found which I call 
a reclining uterus with the body lying back and resting in the lower sacral 
hollow. In parous women, a retrodisplacement usually also connotes some 
degree of descensus toward the vaginal outlet which is best appreciated by 
examining the patient standing while bearing down, when the cervix will be 
felt approaching the vaginal outlet. 

Ovaries . — Pushing the finger up into the lateral foniix and out toward the 
pelvic wall, while making deep pressure in the same direction with the abdom- 
inal hand, the movable amygdaloid ovary is caught and outlined. It is not 
enough simply to appreciate its resistance; it must be caught and allowed 
to slip between the fingers in various directions until it has been examined 
on both surfaces and its free border. The perfectly normal ovary is often 
quite sensitive, and one must not infer because the patient winces or cries out 
that the organ is diseased or that there is a surrounding inflammatory zone. 
Any excessive tenderness, as found in neurotics, increase in size or fixation, 
as well as displacement, are to be noted. A bimanual recto-abdominal exami- 
nation reveals the ovaries still more plainly ; from this vantage point the finger 
can be passed under the ovary, lifting it and easily detecting any light adhe- 
sions or small cyst. The left is felt most readily. 

TJterhie Tubes . — These structures in their normal condition are not easily 
felt through the vagina, but if thickened by disease, the utexflne end may be 
rolled between the fingers like a cord traceable outward toward the pelvic walls. 
Pus-tubes and other cystic tubes form a mass often of cornucopia shape, some- 
times fluctuating and tender, sometimes firm and resistant, in one or both pos- 
terior pelvic quadrants. 

Ureters . — The ureters as first noted by Chrobak and Sanger among the 
most important pelvic landmarks, are too often ignored in the bimanual exami- 
nation. To locate a ureter, the index finger fix’st rests on the tip of the cervix. 
The examiner then mentally locates the xireteinvesical orifice anterior and 
slightly lateral to the cervix. Beginning at this point, the index finger gently 
sweeps diagonally across the vaginal vault in a direction calculated to cross 
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the ureter at right angles as it descends from the base of the broad ligament. 
In thin individuals the ureter can easily be rolled between the abdominal and 
vaginal fingers. In pyelitis, the inflamed ureteral mucosa often presents a 
wirelike thickening, while in tuberculosis there is likely to be a general nodular 
thickening of the entire wall like a string of beads. A calculus within 6 centi- 
meters of the bladder can be outlined, in the absence of much periureteral thick- 
ening. A ureteral stricture is often palpable, and sometimes the node of infil- 
tration is so well defined as to be mistaken for a stone. In inflammatory condi- 
tions, the ureters are usually extremely tender and pressure produces a strong 
desire to urinate. All ureteral findings must be verified and amplified by 
cystoscopic methods. 



Fig. 65. — Eectum Distended with Air with Patient in Knee-Chest Posture, after 
Which She Eeturns Carefully to the Dorsal Posture, When Small Intestines 
Remain in Upper Abdomen, Leaving the Rectum in Close Contact with Broad Liga- 
ments AND Facilitating Examination. 

Examination by Rectum and Abdominal Walls . — It is best to empty the 
bowel thoroughly before examining by the rectum. An important step is the 
introduction of the finger up beyond the vaginal portion of the bowel and 
through the ‘fihird sphincter” behind the ceiwix into that part of the bowel 
which appears to ascend more vertically. This affords a wider reach in the 
manipulations. A retroflexed fundus is always outlined with marvelous dis- 
tinctness by the rectal touch cooperating with the abdominal hand pressing 
down through the superior strait. The crucial point is the recognition of the 
angle between ceiwix and fundus, associated with the absence of any fundus 
in front. The ovaries are felt laterally upon making combined pressure as in 
examining yer vaginam. If the ovary is not at once found, its best guide is 
the utero-ovarian ligament on the posterior surface of the broad ligament just 
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below tbe comti titeri, wliicb is followed out to tbe ovaiy. Care must be taken 
not to press too bard on tbe bowel wali.to avoid rupture. 

Uxaminaiion hy Bectimi and Abdomen 'with Atmospheric Distention, of 
Rectum. — ^Wben tbe ordinary recto-abdominal bimanual examination is im- 
peded by coils of small intestines filling tbe posterior pelvis, tbe difficulty may 
be removed by evacuating rectum and bladder and putting tbe patient in tbe 
knee-cbest posture and letting air into tbe rectum so that tbe bowel balloons 
out and applies itself to tbe sacral bollow ana tbe posterior surfaces of tbe 
uterus and tbe left broad ligament, as tbe small intestines drop into tbe upper 
abdomen. Tbe patient then returns slowly to tbe dorsal posture, keeping tbe 



pelvis bigber than tbe rest of tbe abdomen, Figure 65. Tbe pelvic viscera 
can now be felt witb startling distinctness as tbe rectal finger enters tbe large 
air cavity, tbe opening from tbe ampulla into tbe upper bowel is readily found, 
and tbe posterior sui’face of tbe uterus, tubes, and ovaries felt as tbougb skele- 
tonized witb even tbeir minuter details — fissures, elevations, and variations 
in consistence — revealed. 

Tbe roots of tbe sciatic nerve can also be palpated by tbe rectum, Figure 
66, sometimes revealing tbe source of an obscure intrapelvic pain previously 
attributed to an ovarian or a uterine origin or discovering an intrapelvic 
sciatica. If tbe patient is conscious, a cry of pain is elicited when tbe fingers 
are drawn over tbe tender cords. 

Exanvination with Retroposed Utemis. — Tbe abdominal band presses down 
behind tbe symphysis pubis and catches tbe fundus, while tbe other band ele- 
vates it through tbe anterior vaginal wall and shoots it backwards. Tbe fundus 
thus brought within the grasp of tbe external band is pushed back into the 
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sacral hollow. Continuing the pressure on the anterior face of the uterus with 
the abdominal hand, the vaginal finger is hooked behind the ceiwix and rotates it 
upward. The vaginal finger now withdrawn is inserted high up in the rectum 
and through the sphincterlike orifice between the uterosacral ligaments where 
the whole posterior and anterior surfaces of the uterus and 
the broad ligaments, including ovaries and tubes, can be 
palpated minutely. 

Examination tvitli Uterus Pulled Down toward Vaginal 
Outlet. — In this method, the riterus is acted upon in three 
directions at once. The cervix is grasped with a tenaculum 
forceps and the uterus drawn well down toward the vaginal 
outlet and so made more accessible. An assistant now takes 
the forceps while the examiner makes a thorough bimanual 
examination of the displaced organ by rectum and abdomen. 
One must not use this procedure in pelvic inflammatory 
conditions. 

Examination of Anterior Surface of Uienis through 
Bectum. — The uterus is displaced as just described and 
thrown into a marked retroflexion by hooking the index finger 
in the rectum over the fundus and gently toppling it over 
backwards and exposing the anterior wall to touch. After 
a displacement examination, the uterus should be carefully 
returned to its normal position by reversing the manipu- 
lations. 

Uterine Bound m Diagnosis. — The sound, Eigure 67, 
came into the hands of our forefathers as a welcome adjuvant 
to enable them to differentiate between ante- and retro- 
flexions as well as to ‘‘redress’’ the uterus by rotating the 
sound. As they were often unable to distinguish pelvic in- 
flammatory conditions, serious accidents sometimes followed 
such manipulations and in consequence the sound long fell 
into general disrepute. It has in time, however, become 
rehabilitated and is of considerable use in deteimiuing the 
depth of the uterine cavity, any extremelj'' sensitive condition 
of the mucosa, a liability to bleed after slight trauma, the 
presence of a tumor in the uterine cavity, and the thickness 
of the uterine wall as palpated through « the rectum and 
abdominal wall with the sound in sitn. Unfortunately, too, especially after 
abortion, it sometimes discovers the extreme softness of the uterine wall by 
passing right through it up to its very hilt when the point can be felt plainly 
under the abdominal wall or even up near the umbilicus ! 



Fig. . 67 . — Uteeine 
Sound. 



^iG. 68 . — ^Iktroducikg Cylikdkical Metai, Speculum avith Stout Handle foe ExaminA’ 

TioN AND Treatments in Sims Posture. 


Fig. G9. — Sims Posture. 

Showing position of legs, cliest, and peMs, especially 
viscera are poured into abdomen. 


inclination of pelvis by ivbicl 
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SIMS POSTURE 

Tlie Sims posture, used by J. JVIarion Sims and by Thomas A. Emmet in 
their pioneer vesicovaginal fistula work, has pretty generally dropped out of 
use, and the Sims speculum devised for this purpose. Figure 68, is more 
used as a retractor of the posterior vaginal wall in operative work on the 
upper and anterior vagina, taking the place in our counti-y of G. Simon’s 
speculum in Germany. The position of the patient is left semiprone with 
elevated hips, the pelvis, as it were, pitching its contents out on to the table. 
The speculum is introduced and the posterior vaginal wall retracted, and air 
at once distends the vagina which in all its parts becomes visible and easily 
accessible, Eignre 69. 


KNEE-CHEST POSTURE 

An examination in the knee-chest posture, Figure 70, is best of all to 
expose every part of the vagina and the cervix and is especially helpful in 
pinching off suspicious tissue and in applying treatments to the inflamed 



Fig. 70. — K^EE-CI^:sT Posture, Giving Perfect Exposure in Examini.vg any Hoeloiv 
Pelvic Vi.scera, Rectum, Vagina, ok Bladder. 

Note approximation of cliebt to table, spreading out of elbows, and direction of face to 
one side, as well as slight incurvation of back. Patient should be at rest and feel well 
supported in this posture. Most cases do well with thighs at angle of about 65 degrees to 
body as shown. In other cases a better exposure is secured wdien thighs are vertical and 
angle about 50 degrees, while in a few' others relaxation is best wdien thighs are drawn 
UD a little under abdomen and angle is about 40 degrees. 
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Fig. 71. — ^Exa-Mination in Knee-Chest Posture Showing Method of Lifting up Gluteaes 
AND Posterior Vaginal Wall, thus Letting Air into Vagina for Introduction of 
Speculum or, Exajiination of Bladder, 

vaginal walls, as the rngas are thus all smoothed out, leaving a broad, smooth 
surface. A good way to let air into the vagina before introducing the speculum 
is shown in Figure 71. The examination is best made by means of the Nelly 
conical metal speculum. Figure 73, with a large handle, exposing all parts and 
protecting the vulvar orifice as the treatments are given. 



Fig. 72. — ^Kellt Conical Metal Speculum fob Vaginal Exajhnation and Treatment. 


EXAMINATION OF CHILDREN AND YOUNG GIRLS 

For a vaginitis or an intrapelvic infection or a neoplasm, the examination 
of children and young girls is best made either by putting the patient in the 
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Fig. 73. — Examination op Vagina, Vaginal Vault, and Cervix in Knee-Chest Posture 
■WITH Kelly Cylindrical jMetal Speculum Having a Stout Handle. 

knee-chest posture and intx’oducing a small speculum (vesical^ 1 centimeter in 
diameter), Eigure 74, through the hymen -which is not ruptured hy the act 
and then inspecting with a reflected light, or hy making a combined rectal and 
abdominal examination, Eigare 75. The diminished size of the pelvis makes 
the exploration of infantile or puerile organs relatively easy. Eor the first 
examination, it is usually necessary to secure complete relaxation hy the in- 
halation of a few drops of chloroform. 

EXAMINATION OF THE RECTUM 

A rectal examination is as important as the more strictly gynecological 
and ought not to he omitted both in the interest of a differential diagnosis as 
well as to determine the extension of disease from rectum to vagina or vice 
versa, not forgetting the occasional referred pains so often noted by the older 
writers, especially in painful fissure of the rectum. 

The common diseases to he noted here are hemorrhoids, fissure, fistula, 
polyp, adenocarcinoma (always confused with hemorrhoids at first hy the 
patient), compression of the rectum hy periuterine deposits, and stricture with 
ulceration so often found in luetic patients. 

Occasionally it is -vr’ell to make the examination without special preparation 



Fig. 74.--SPECULA fob Examination with Intact Hymen, Especially in Young Women 

AND Children. 

The size of the lumen of the smaller speculum is shown by the black spot. 
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Pig. <5. E^mination of a Child about Sec, Showing Facility with Which Entire 
^E ims CAN Be Palpated by Beianual Rectal and Abdominal Examination. Owing 
TO Relath'elt Large Size of Ex.vmining Hand. 
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on the part of the patient, -when the physician may better judge the habitual 
state of the bowel, but for thoroughness the lower bowel must be empty. Anes- 
thesia is rarely necessary. There are two methods: by palpation and by 
inspection.. 

Palpation. — Palpation of the rectum begins in the course of the vaginal 
examination when the finger rolls the flattened cord of the bowel from side to 
side through the posterior vaginal wall or notes the presence of a fecal mass 
leading to an inquiry as to the habits in evacuating the bowel, or again feels 



Fig. 76. — ^ISIethod of Introducing Long Rectal Speculuji to Examine Entire Length 

OF Lower Bowel. 


a scybalous mass higher up which is often misleadingly tender on pressure 
but by dint of gentle persistence can be indented. Direct palpation after a 
slow careful induction of the finger into the bowel reveals alterations in sensi- 
tiveness and consistency in the lower bowel, the ampulla, and the rectum to 
from 8 to 10 centimeters above the anal orifice. This method has its most 
fruitful field in cancer of the lower bowel which can always be detected if 
within reach. The findings can then always be confirmed by an examination 
through the posterior vaginal wall. Palpation will also sometimes reveal the 
site of a fistula which can best be studied on its vaginal side as it is pushed 
forward by the index finger. 

The most valuable and revelatory method is inspection. 
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Inspection. — IJndei’ inspection tlie wliole mucous surface of tlie lourer 
bowel is visible from its external orifice up to the sigmoid flexure, while ves- 
sels, alterations in color or unevenness of surface and deposits, with changes 
in caliber and points of fixation and the pulsations of the left common iliac 
artery, are at once evident. The bow'el should be emptied and the patient 
placed in the knee-chest posture with thighs vertical and back well curved in, 
head turned to one side and chest as near the table as possible, wdthout corsets 



Fig. 77. — Inspectiox of Bowel with Simple Head Mirror Using Eeflected Electric 

Light. 


or any garment constricting the abdomen. Figure 76. A cylindrical speculum 
10 centimeters long and 2 centimeters in diameter is introduced, the obturator 
withdrawn when the air imshes in, and the bowel inspected by reflected light 
with a head mirror. Figure 77. Specula of varying calibers and lengths are 
necessary in the long run. 

The pui-pose of the inspection is to note all alterations from the normal 
appearance of the bowel, such as patches of congestion, mucus lying on the 
surface, ulceration, and polypi, and from, time to time a carcinoma where the 
patient thought she had hemorrhoids. Strictures are commonly found in con- 
nection with pelvic tumors, narrowing the lumen. 



82 


GYNECOLOGY 


Pelvic peritonitis, especially when dne to ovarian or tubal abscesses, is 
liable to cause a stricture of the rectum at any point from the brim of the 
pelvis down to the ampulla. I have seen the rectum choked by a large tubal 



Fig. 78. — ^Knee-Chest Postube. 

Rectum, bladder, and vagina distended by posture. Vagina does not reach its maximum 
distension while rectum and bladder are filled with air. It is easy to see how readily each 
of the pelvic viscera can be inspected through a tubular speculum of suitable size. 

abscess with a constriction extending from the ampulla to the upper pelvis, and 
the bowel greatly distended above it with an opening from the sac into the 
rectum. Again, in a dense inflammatory mass with abscesses on both sides 
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extirpated witli the uterus, there was a tight stricture of the howel just below 
the sacral pronioiitoiy, 

A fistulous orifice foreshortened in the howel is overlooked until the plane 
of the mucosa is changed by making pressure on the mucosa. 

A short speculum best exposes the ampulla and the sphincter area. ,It is 
curious and inexplicable why some patients make so much fuss over a simple 
rectal examination. 

The facility with which the posturally air-distended vagina, rectum, and 
bladder can be investigated visually is shown in Figure 78. 

The examiner ought not to confine himself to one method of examining 
but should supplement one with another. The commonest combination is to 
examine first in the dorsal posture by inspection, touch, bimamially, vaginal, 
rectal, and specular ; then to put the patient in the knee-chest posture and look 
into the vagina, rectum, and bladder with the tubular speculum. It is often 
well before reaching a deliberate conclusion to make a second investigation 
as though no previous one had been made. 

I frequently, in from 20 to 30 per cent of my patients, find it necessary 
to review and complete the ofiice examination iinder an anesthetic in order to 
substitute complete relaxation for resistance and to eliminate all pain. Diag- 
noses made on the office table are often corrected in this way and serious blun- 
ders avoided. 


SEAT OF PAIN 

Many of our patients come simply complaining of pain, and one of the 
important aims of the gynecological examination must be to discover just which 
organ is tender. For example, when the pain is in the left pelvis, if it is like- 
wise felt when the ovary is sqiieezed, its seat will in all probability have been 
discovered. A pain felt on the right side when pi'essure is made on the ovary 
or tube -will obviate the mistake of incriminating and removing an innocent 
appendix, I have found so many cases of more or less indeterminate right- 
sided pain due to a displaced kidney or a kinked or strictured ureter that I have 
for many years been in the habit of passing in a renal catheter and then in- 
jecting enough bland fluid to induce a mild renal colic, clearly differentiating 
between the kidney and some other suspected organ. A tenderness on pressure 
along the ureters or at a spot at the vaginal vault laterally associated mth a 
desire to urinate calls for a more complete examination of the urinary function. 
Pelvic inflammatory disease is associated with marked tenderness out in the 
posterior lateral pelvis and is usually accompanied by a resistance and an ob- 
vious swelling. 

Women also often complain of pain in the pelvis for which no objective 
basis whatever can be found. For example, the least pressure in the direction 
of the uterus or in the ovarian regions may elicit lively complaints of pain al- 
though the organs appear' perfectly nonnal. Persistent palpation, however, 
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while the attention is diverted, often serves to show that there is no gross lesion. 
As the patient gains confidence in her physician, his assurances will some- 
times minimize the complaints which are more commonly found in high- 
strung nervous women. It is a mistake alwaj^s to begin a course of local treat- 
ments in this group; the plain truth is the best medicine. If there is any 
lingering doubt, it must he cleared up by examining under anesthesia. 

EXAMINATION UNDER ANESTHESIA 

One of the gi’eat contributions of the present generation is the realization 
of the value of a frequent recourse to nitrous oxid gas, or gas and ether anesthe- 
sia to the point of complete relaxation to clear up the diagnosis in any puzzling 
intrapelvic disease. Weeks, months, or even years of useless palliative measures 
would often he saved if the patient were anesthetized and examined at the very 
outset by a competent specialist. The purpose of the anesthesia is to obviate 
all resistance of the patient by inducing a complete relaxation of the abdominal 
muscles and eliminating all sensation of pain. Such an examination can he 
made vuth a thoroughness impossible in any other way; the uterus can be 
drawn down, judicious traction made on adhesions, the perineum deeply in- 
vaginated, and inflamed tubes and ovaries handled, and all without hun-y. 

I, therefore, I’esort to an anesthetic: (a) Where a doubt remains after 
the bimanual examination; (&) where there is much unexplained tenderness; 
(c) where a patient has had treatment for a long time at other hands without 
improvement before coming to the specialist who is inclined to reverse the 
previous diagnosis; (<f) in pelvic pei'itonitis involving one or both ovaries or 
tubes, without producing any gross tximor, to determine the extent of the dis- 
ease, and (e) almost always in unmarried women. 

With the increasing use of gas anesthesia (nitrous oxid plus oxj’-gen) and 
with long experience, the procedure has become greatly simplified. If the 
patient has not had her breakfast, I often send her at once to the operating 
room, have the bowel emptied if fidl, and proceed at my convenience between 
seeing ambulatory patients in the office. As a rule complete anesthesia is 
necessary, hut not infrequently it is possible in the preliminary stages to catch 
the few seconds of relaxation necessary to sweep' the finger in the rectum com- 
pletely over the intrapelvic organs, outlining uterus and ovaries and excluding 
any fixation or enlargement of the uterine tubes. Such patients usually return 
home the same day. The various examinations are made as already described. 

EXAMINATION OF THE ABDOMINAL ORGANS 

Let the beginner note that puzzling and difficult as our methods of investiga- 
tion may seem at first, practice and experience in time make them a sort of 
second nature as the trained senses become more acute. This status is reached 
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Fig. 79 .— Fouk Cardikal Projectioxs of Abdojiex axd Pelws, Eeduced on Same Scale. 

Any point in abdomen can be located by following parallel lines in the three projections. 
Lower diagrams are viewed perpendicularly to the plane of the superior strait. 

more qtiickly if every case is tlioronglily examined and every opportunity to 
learn is embraced. 

Note tbe general condition of tbe abdomen — ^vLetber fat, -well-nourisbed, or 
scaphoid ; if tbe patient is stout, lift up a fold of tbe fat wall and measure its 
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thickness. The whole abdominal zone must be examined, Figures 19 and 80, 
for unduly tender spots and areas of resistance. My preference is to palpate 
first the parts not under suspicion and then to concentrate on the area where 
the disease is more likely to lie, dissipating from the patient’s mind the notion 
that she is going to be ti'eated roughly and hurt and thus winning her con- 
fidence in this often the initial step in the examination. 

The stomach, pancreas, and spleen are touched with a light, penetrating 
pressure, then the whole colic region in the peripheiy and the umbilical zone, 
and with increasing depth the right loin is palpated bimanually to determine 
the position of the kidney. The patient takes a deep breath to bring it as low 
as possible and just as she expires, the fingers of both hands are brought to- 
gether, either meeting above the upper pole and detaining it below or catching 
the lower pole as it slips back under the ribs in a moderate displacement. If 
the history points to the kidney, and it is not found in displacement, it can 
sometimes be bi’ought down by examining in the erect posture and after walk- 
ing Mont. If she has had attacks of pain of an uncertain nature, it will be 
a great help to see and examine her during such an attack. Intermittent renal 
colics and ureteral strictures are identified by eatheterizing the ureter and in- 
jecting a bland fluid, distending tlie kidney, when the patient often cries out 
dramatically, ^‘That’s the pain!” In visceroptosis, both kidneys often drop 
with stomach, intestines, and liver. 

The right iliac fossa must be studied with care as the question of appendicitis 
is so constantly raised and often not easy to settle. George Edebohls used to be 
confident that he could detect the appendix and roll it under his fingers, a great 
help in deciding whether or not it was involved ; his followers are not willing 
to make such a claim. 

The right side of the abdomen offers a Pandora’s box of possible troubles 
needing to be distinguished, constantly confused, and giving rise to many futile 
operations. Enumerated from above down, they are : 

Gall-stones or cholecystitis 

Kidney stones, pyelitis, and displaced kidney 

A loaded and mobile cecum 

Appendicitis 

Eeferred pain from pneumonia 

Acute infectious diseases in children 

Intestinal obstruction 

Psoas abscess 

Lead poisoning 

Tabetic crises 

A lax sacro-iliac joint 

Ureteral stricture and stone with dilatation 

Tubal and ovarian tumors and inflammation 
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Catheterization and an injection distending the renal pelvis clear np the 
kidney and ureter. Purgation and a hismnth meal with x-ray photographs 
remove the howel from the category. "With the chain thus broken in the middle, 
it becomes easier to distinguish between some form of pelvic disease and a 
gall-bladder affection. 

When the appendix remains in serious doubt, the operator is fortunate if 
he discovers some other valid reason for an abdominal operation when the ap- 
pendix can he inspected di- 
rectly and removed. 

Of sacro-iliac luxation, I 
speak more fully elsewhere. 

Inspection. — Inspection 
of the abdomen reveals dif- 
ferences from the normal in 
contour, absence of noimal 
movements as in breathing, 
and color, and takes note of 
drawn knees in peritonitis. 

In tumors, ovarian or 
fibroid, the lower abdominal 
wall is pushed forward and 
held splinted while the wall 
above this area moves freely 
with respiration. This is 
well shoAvn in the hazy 
breathing line in a photo- 
gi-aph taken from the side. 
The cylindrical abdomen of 
an ascites in a nullipara is 
obvious as well as the flaccid 
walls bellying out at the sides 
with an accumulated fluid within. A blue umbilicus may indicate a ruptured 
extra-uterine pregnancy, and, rarely, a yellowish or greenish one a ruptured gall- 
bladder. Distended superficial veins are a sign of interference with the circula- 
tion within. Drawn-up limbs characterize peritonitis localized or general. 

When there is some progi'essive trouble within, measurements should he 
made to show changes in the size of the abdomen. Mensuration does away 
with the vague terms, “a. small tumor,” ‘‘a large tumor,” “an enoi-mous tumor,” 
or as one of my friends once wrote, “a very, very large tumor !” 

The following are the usual measiarements when there is a tumor of size : 

Circumference of the abdomen at the umbilicus or below it 
Distance from hack to highest part of tumor 



Fig. si. — Obgans ox Right, Where Affections Are 
Liable to Be Confused. 

By careful rectal palpation, ovary and .uterine tubes 
are felt; by careful palpation in the right iliac fossa 
a diseased appendix can be reached; right kidney can 
be examined with unerring certainty by injecting its 
pelvis through ureter. 
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Distance from symphysis pubis to top of tumor 
Distance from ensiform to top of tumor 

Hote also whether the tumor lies more on one side than the other and any 
nodules. 

Marked departures from the normal occur within the limits of health, due 
to gaseous distention or an accumulation of fat in omentum and abdominal 
walls. Tympany is symmetrical from the unifoim expansion of the mobile 
intestines, the general appearance often not differing markedly from an encysted 
tumor. The distinction is easily made by percussion and noting the general 



Fig. 82 . — Characteeistic Form op Flaccid Abdomen with Ascites. 

Fluid has graritated down into flanks, and anterior abdominal wall in median line 
almost rests on vertebr®. 


tympany, the absence of positive signs of the tumor, and the disappearance of 
the tjonpany with a free evacuation, as well as by its general tendency to vary 
in size. A fatty abdominal wall is often characterized by a transverse pendulous 
fold, hanging down over the mens and even reaching to the knees. It is fre- 
quently a gi-eat relief to the eaiTier of such a burden, as well as a great con- 
venience to the surgeon doing an abdominal operation, if such a mass is excised ; 
if removed, it never returns (Chapter XXII). A small abdominal tumor may 
be most difficult to detect in a fat nullipara. 

Some forty years ago, I was called by George Guthrie of Wilkesban*e, 
Pennsylvania, to operate upon a woman long celebrated for her great weight. 
The operation had to be done in her home, and Guthrie believed she would 
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not consent to be detained in bed or restrained in any way. She bad a marked 
ascites and bad been tapped by a bollow instrument, like a sword, made for tbe 
purpose, wbicb was plunged through tbe thick abdominal wall. I escaped from 
my serious predicament by making an incision through the umbilicus where 
the skin is always thin and evacuating the fluid and exploring the abdomen 
to discover a few insignificant myomata. She got out of bed the following 
day without ill sequelae ! 

Pelvic tumors pushing up through the superior strait are marked out by 
an area of resistance surrounded bj^ a coi’ona of resonance on three sides as out- 
lined by palpation and percussion. It then remains by a bimanual examina- 
tion to differentiate between an ovarian and a uterine tumor by tracing the 
enlargement of a uterine gi’owth as more or less firm and in direct continuity 



Fig. 83. — Cylindrical Flattened Abdomen Characteristic of Ascites. 


with the cervix or as in ovarian tumors inclined to be lateral, indentable, and 
fluctuant, or varying in consistency in its several areas. Any impulse given a 
uterine tumor above is at once conveyed to the pelvic finger touching the cervix, 
particularly slight rapid vibratory movements. If the cendx is gi-asped with 
a tenaculum forceps and pulled down, while the hand above pulls the tumor 
up into the abdomen, the forceps at once begins to disappear pci'i'i passu upwards 
into the vagina in a uterine growth. This does not occur if it is ovarian. 

The abdomen of the ascitic is often strikingly characteristic, either flaccid 
and ‘‘schwappig,” Pigure 82, or cylindrical, Figure 83. The resonance is 
median as the patient lies on her back, and the dulness lateral; this varies 
with any change of posture. A difficulty sometimes arises in fibroids or malig- 
nant disease of an ovary with an ascites of varying degree. Here one must 
i expect to find the well-defined lateral dulness unless the fluid is sufficient to 
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displace the abdominal %vall fi’om the colon. An abdomen which is tense from 
a large ascitic accumulation everywhere pushing the walls out away from the 
intestines often puzzles a beginner. Occasionally a long hypodermic needle 
solves the difficulty as the syringe fills with the ascitic fluid which should always 
® be examined also for cell elements cast off by a gi’owth. The bulging dovm- 

? wards of Douglas’s culdesac may help here. 

• The possibility of pregnancy must ever be first in the examiner’s mind as 
J he proceeds to investigate a pelvic tumor of any sort. It will not, therefore, 

t- he amiss to outline here the distinctive marks, observing that there is no 

gynecologist of experience who has not sometime committed the error of open- 



Fig. 84. — Early Pregkaxcy Showing Globular Enlargeue-xt of Uterine Body, 

Cervix often flexible at point under palpation may feel like organ detached from seini- 
fluctnant mass above, 

ing the abdomen and discovering an unsuspected pregnancy, generally com- 
plicating some growth. 

Formerly, with less experience, egregious blunders were made. The writer 
recalls an instance in the hospital where he was a resident in the early eighties. 
A woman with a large fibroid tumor had recently arrived in this country 
and the day was set by Forbes for the operation. But on that very morning. 
Jack Mitchell (son of S, Weir) met the expectant surgeon at the hospital door 
with the gi'eeting, ‘‘Doctor, the tumor has been born !” 

How with a proper examination, such a mistake never occurs in the later 
months. The difficulty is sometimes to decide between an intra-uterine with 
unusual symptoms and an advanced extra-uterine pregnancy. In an early 
pregnancy, as a rule, the patient is raainied, and has amenorrhea supervening 
a previous regular menstruation, with disturbed stomach. The uterus in the 
second, third, or fourth month is enlarged, and the body softish, sometimes 
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feeling as tliougli hinged on to the cervix which may he mistaken for a rather 
small body, Figure S4.. Sometimes the pregnancy is apical, that is to say, 
in one cornu of the uterus which acts for a time, occasionally well on into the 
later months, as though the right and the left halves were independent; one 
side swells and softens while the other feels like a firm hard ridge. I have 
noted this condition frequently and checked a prospective operation; in one 
instance I opened the abdomen to discover a right apical pregnancy, closed it, 
and the patient went to term. Such a condition is suspiciously close to an 
interstitial pregnancy. Finally, if the patient’s condition is serious, the pre- 
sumption is against a normal pregnancy. If it is not serious, one or two months’ 
delay under close observation will settle the diagnosis in the persistence of the 
amenorrhea and the enlargement of the ‘‘tumor.” Under no circumstances 
should a sound be inserted or the ceiwix dilated when pregnancy is one of the 
alternatives. Here, too, we all have erred unwittingly at one time or another, 
but such errors should be rare. 

When the patient leans forward, resting her weight on a nurse and relaxing 
her abdominal muscles, the examiner, sitting before her or at her side and mak- 
ing counter pressure with one hand over the back while with the other deeply 
palpating through the lax abdominal walls, can then best feel a displaced kidney. 
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UEINALYSIS 
BLOOD EXAMINATIONS 
BASAL METABOLISM 
MIOBOSCOPY 

In nothing perhaps is the scientific character of gjaiecology to-day more 
evident than in the ubiquitous laboratory equipments of every first-class clinic, 
ready to respond promptly to the queries constantly addressed to it. If the 
clinic is large, the laboratory should be self-contained, within the institution. 

Urinalysis. — ^No detail in the preparation of a patient for operation is more 
important than a careful urinary examination. IThe kidneys are often seriously 
taxed by anesthesia and operation, making it essential to investigate their status 
beforehand. A convalescence is often seriously impeded by unsound kidneys; 
moreover, every pathologist will attest to unsuspected renal lesions found in 
autopsies. Out of twenty-nine autopsies in my sendee at the Johns Hopkins 
Hospital, nineteen showed some kidney lesion. In eight there was a chronic 
diffuse nephritis; in eight, fatty degeneration and cloudy swelling; in two, 
the ureter was occluded by a ligature ; and in one, there was an atrophy of one 
kidney. One of the chronic nephritic group had a pyelitis with calcareous 
incrustation of the papilla of the pyramids; one of the two with an occluded 
ureter had a hydronephrosis on the occluded side and a pyonephrosis on the 
other. I cite these troubles of earlier days, as I am convinced that in some 
clinics there is still a lack of due diseidminating attention to this function. 
In none was the nephritis far advanced, and in no instance was death ap- 
parently attributable directly to this source, although, as shown by S. Elexner 
in a study of terminal infections, lesions of the kidney impair resistance and 
make it easy for organisms to enter and usher in a fatal teiminus. 

A knowledge of the condition of the kidneys is of value that we may refuse 
sometimes to operate in the presence of an advanced renal lesion ; that we may 
dela}’- an operation in less serious cases until these emunctories are brought 
into better condition — this applies with especial force to diabetes ; that we may 
in eveiy way avoid taxing the patient’s endurance if there is a complicating 
kidney disease ; that we may follow all such with repeated examinations of the 
urine in their convalescence, avoiding drugs tending to check secretion, while 
assisting the kidneys by throwing some stress of excretion upon skin and bowels. 
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In advanced cai'cinoma, a common cause of death is the impairment of func- 
tion and the retention of nitrogenous products hy the progi’essive compression 
of the ureters until at last both are choked off and convulsions cause the exitus. 

A fibroid tumor or a large ovarian cyst choking the pelvis often causes a 
hydro-ui’eter and hydropelvis which demand prompt attention, in addition to 
the fortunately rarer accident — the choking off of the urethra with an attendant 
destnictive vesical ischemia. 

To avoid leukorrheal contamination, the urine should be secured by cathe- 
terization. 

To determine accurately the difference between catheterized and voided 
urine, I analyzed thirty of each: Nine voided specimens showed albumin, 
where the catheterized urine from the same patient showed none. In all nine 
there was a leukorrhea. 

A microscopic examination showing pus is always important. If there are 
but few pus cells noted in a field, it may be neglected in the absence of anj^hing 
suggestive in the history, but it must be called to mind again in the event of 
any postoperative fever, A previous story of cystitis should always he noted 
as it may recur, when the surgeon can exonerate himself. 

Phenolsulphonephthalein in' solution, in constant use in clinics all over the 
country, is injected warm and used as a determinant of the amount of urea 
excreted. If the urea is Ioav; the color index of the ‘fihalein” is usually also 
low. The relation between the excretion of the dye and of urea, which appeal’s 
to be an accidental one, is fortunately almost invariable, making the dye a satis- 
factory index of the nitrogenous product. 

The kidneys are stimulated by giving 300 to 400 c.c. of water about twenty 
minutes before the injection, and 1 c.c. of the solution containing 6 milligi'ams 
of the “thalein” is injected intramuscularly in the lumbar region. 

The patient is catheterized and the urine collected in a beaker containing a 
couple of drops of 25 per cent sodium hydroxid which develops the characteristic 
red color. This should begin to appear in about ten minutes. A one-hour 
sample is taken for comparison with a color scale which shows the amount of 
the dye excreted. Two or three samples are taken. In health, 30 to 50 per 
cent is returned in the first and 20 to 25 per cent in the second hour. We do 
not often see the larger amounts cited. This method must be used, however, 
with some degi’ee of caution, as it depends upon two factors liable to variation : 
First, the resoi'ption from the tissues likely to be sluggish in the old; second, 
the kidney function. In differentiating the kidneys, this is the one test of value, 
but then calls for ureteral in place of vesical catheterization. 

In large cystomata and fibroid tumors, I have seen an albuminuria dis- 
appear within two weeks after the extirpation. With big double dilated ureters 
' and sometimes a rmilateral infection, the removal of a large fibroid is not in 
eality, as the operator may imagine, for its own sake, but simply to take the 
• ‘*re3sure from the ureters. 
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Wlien ail operation is done in the presence of any decided renal disability, 
the operator will diminish the tendency to shock and tax the lessened vitality as 
little as possible by cutting out all delays, proceeding promptly with his work 
as soon as the patient is anesthetized, and taking all possible precautions to 
avoid shock by the external application of heat during the operation and suitable 
stimulants afterwards, and exposure of the viscera. In such a case, the opera- 
tor will often do better to use gas, spinal, or local anesthesia. 

To illustrate, I had a patient die in the ward without operation, with a 
pyelonephritis caused by a myomatous uterus choking pelvis and abdomen; 
I have also seen a pelvic abscess associated with a pyelonephritis of the same 
side cause death. I recall but one case with an amyloid degeneration of the 
kidney associated with pelvic suppuration, and that Avas in a syphilitic; this is 
no longer the bugbear it was once. 

Carcinoma of the cervix in its advanced stages commonly strangles the 
ureters, producing hydronephrosis and uremic death. Of eight inoperable 
carcinomas Avith an autopsy, tAvo had one ureter ginatly enlarged Avith hydro- 
nephrosis, and the other shoAved a great distention of both ureters and kidneys. 
Five Avere markedl}' uremic for days and even Aveeks before death Avhich came 
after some days of coma. 

I may cite here suggestiA^ely a woman of high social position aaFo came to 
me AAuth an advanced carcinoma of the cervix Avith extensive edema of both legs 
and a puffy saa’^oUcu face, but a clear mind. It was important for family reasons 
to prolong life, in addition to her OAvn earnest desire, so I catheterized both 
ureters and left the catheters in, only changing them at considerable intervals. 
There Avas an immediate enormous outpiit of urine of high specific gi’avity in 
a steady stream, amounting to gallons in a day, literally draining the edema out 
of her body. She recoA^ered temporarily and Avas in seemingl}" good health for 
a month aaFcu she died. 

Blood Examinations. — These embrace blood-counts, hemoglobin, serology — 
including Wassermanu tests, chemical blood, urea, nonprotein nitrogen, sugar 
(glycemia), calcium (Chapter VIII), and thrombin: 

Since the introduction of the phthalein test in 1910, another method of far 
greater precision has been coming into Angne, namely, a determination of the 
nitrogen content of the blood. 

For urea take 2 c.c. of blood ; nonprotein nitrogen calls for about 6 c.c. 

The urea nitrogen is about 50 per cent of the nonprotein nitrogen in normal 
cases. Taken singly, one is as valuable an index as the other, but when both 
are determined, a A*aluable ratio is secured A^ery helpful in prognosis. The 
normal amount of urea is 10 to 20 milligTams per cent and the nonprotein 
nitrogen, 20 to 40 per cent. This alloAvs for the somoAA’hat higher per cent 
in heaA\y eaters. 

Pan pasffu. Avith the impairment of the kidney function, the nitrogen con- 
tent of the blood begins to climb to higher figures, up toAvard 100, 200, and 



96 


GYITECOLOGY 


over. Uremia and uremic coma threaten when the urea nitrogen ascends to 
Y5 per cent of the total nonprotein nitrogen (UPJST). The danger mark for 
nonprotein nitrogen is 100 and that for urea 75; a patient at or above this 
stage is approaching uremia and this may he due either to primary disease 
of the kidneys or to some obstruction in the urinary tract. 

The interpretation of the Wassermann reaction has ever been the subject 
of much debate. If only it were always 100 per cent positive or 100 per cent 
negative, all our difficulties would vanish ; it is the variation in reaction under 
apparently identical conditions that leads to debate. 

It is most important in interpreting the Wassermann to remember that the 
strength of the reaction varies with the immune bodies present and not with 
the spirochete with which we are chiefly concemed. In other words, it is the 
degree of the patient’s reaction to the infection and not the infection, itself that 
we measure. This at once makes it evident that advanced syphilis, tertiary 
conditions, where the antibodies are necessarily weak, yield only a one plus or 
at best a two plus, while the early cases register four plus. The diagnostic 
value of the Wassermann is then, unfortunately, gi’eatest when a clinical diag- 
nosis is also easiest and is least when the diagnosis is difficult. It also follows 
that the earlier condition with a four plus is easier to treat than the late tertiary 
with its weak positive. 

With the Wassermann as standardized to-day, the four plus and the three 
plus should almost without exception be interpreted as syphilis. The two plus, 
though not conclusive, is strong evidence, while the one plus is inconclusive 
as many give the latter where resoi*ption is active. 

A positive Wassermann should always be reaffirmed by repetition, no matter 
what its strength; this is even more important in the weak positive. If the 
latter persists and the symptoms are not othenvise accountable, treatment 
should be inaugurated as likely to provoke a stronger Wassennann with an 
abatement of the symptoms. If the symptoms persist in spite of syphilitic 
treatment and the reaction remains unalfected, the weak Wassermann may be 
regarded as nonspecific. A persistent two plus Wassennann is usually syphilitic. 
Many doubtful cases with the nervoixs system involved are controllable by test- 
ing the spinal fluid. 

During the treatment also, the reaction is of prime importance; the rule 
is that all syphilitic treatments must be controlled and checked by repeated 
tests. Eurthermore, syphilitic treatments must not stop until a clear negative 
is secured which needs testing at intervals of from three to six months for a 
couple of years. Here, with the past history in view, weak positive Wasser- 
manns become of the utmost importance, as a reaction which otherwise from 
ka diagnostic standpoint might be considered weak and insignificant becomes 
^extremely important, clearly indicating continued treatment. 

Basal Metabolism. — In neuroses and suspected thyroid dysfunction, this is 
sometimes an important addendum. 
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The gj'necologist not infrequently sees neuroses in his field, wliich may 
be due to excessive or deficient thyroid activity; also, thyroid patients with 
minor pelvic ailments may imagine their disturbed nerve balance is pelvic 
in origin. 

The detei-mination of basal metabolism, once circumstantial and difficult, 
has been made comparatively easy in recent years. The objective is to de- 
termine any serious slowing up (hypo) or acceleration (hyper) of the processes 
of oxidation in the body per unit of time and per unit of body weight for com- 
parison with standard tables of average norais. 

The patient, after a prolonged rest, usually the first thing in the morning, 
breathes regularly in and out of a tank of oxygen containing soda lime to 
absorb the exhaled carbon dioxid. The amount of absorption is recorded on 
a revolving dnm and read and compared with, the norm, allowing fifteen points 
above and below for individual variations. 

Microscopy. — This includes immediate freezing and staining of doubtful 
tissues in the course of an operation, routine sectioning and ^tudy of tissues 
later on, examination of secretions,' staining for gonococci, tubercle bacilli, 
and other organisms, and, with dark field condenser, for spirochetes. 

One of the gi’eatest boons confeiwed in surgery is Cullen’s method of mak- 
ing immediate diagnoses during the course of an operation by hardening tissue 
in formalin, freezing, cutting, and staining, and mounting, and examining 
under the microscope — within a few minutes accomplishing that which for- 
mei'ly took several weeks. Sections so made are so satisfactoi'y that they can 
be put on file and often obviate further cutting of tissue. I have for years 
examined stained and mounted sections with a pocket lens magnifying about 
ten times ; simply holding the specimen up to the light, the general architecture 
is plainly seen and the glands readily distinguished in their relation to the 
surrounding tissues. While a detailed microscopic study necessarily follows, 
I do not recall any instances in which an opinion based on the lens examination 
needed correction. T. S. Cullen has also long followed this method, using an 
inverted eyepiece. 



OHAPTEK V 

DILATATION AND CURETTAGE 
How ABB A. Kelly 

One of the most valuable of our so-eallecl minor gynecological procedures 
is dilatation and curettage, so frequently done that it is commonly docketed in 
our protocols simply under the initials ‘^D and C,” 

It consists in dilating or forcing a passageway through the narrow rigid 
cervical canal wide enough to afford ready access for small instruments to the 
uterine cavity to explore and remove tissue for diagnostic or therapeutic ends. 



Fig. 85. — A Ckimus'al Abortion, with Separated Elm Tent in situ Partially Perforating 
Uterine Wall. Septicemia and Death. Removed at Autopsy 


A dilatation and curettage should be done in all abnoiunal uterine bleedings, 
except in young unmarried girls. Especially is it called for in every woman 
past the menopause who bleeds even a little, as well as in cases of fibroid tumors 
to exclude any malignant disease of the mucosa. Moreover, even though a 
.patient has already been dilated and curetted once, should she return a year 
^ or more later with an abnormal flow, a fresh study of the endometrium should 
be made. 
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Our forefathers used laminaria, tnpelo, and sponge-tents; these have been 
generally abandoned as they were apt to shut up the secretions and force in- 
fection out into the tissues and undoubtedly sometimes actually introduced 
infection. Sometimes, too, in unskillful bands, a laminaria tent perforated 
a uterus at the cervical junction or at the fundus. Figures 85 and SG. The 
accessibility of the utei-ine cavity secured by means of tents was superior to 
that by our present-day methods, especially when larger and larger tents wore 
introduced in succession, and with better precautions we may be di’iven to 
revert to them sooner or later. 



Fig. so. — Uteru.s Perforated nv a Toteeo Tent, Peritoniti.s, rTYSTEROSAEPixGo-OGpnoREC- 
TOMY, Pecovery. (Operation W. E. Ashton.) 


Our present method consists in a rapid dilatation or divulsion of the cemx 
up to about 1 centimeter diameter, effected by two stout instruments opening 
with corrugated parallel blades. 

Gas anesthesia permits a necc-ssary thorough preliminary examination of 
the pelvis for any lateral inflammatory disease and the discovery of an enlarge- 
ment of the uterus suggestive of pregnancy, contra-indicating operation. Local 
anesthesia can be secured by injecting a 1 j^er cent solution of novocain liberally 
into the tissue oJi all sides of the cervix. 


The patient is placed in the lithotomy or an exaggerated lithotomy posture. 
The outlet and the posterior vaginal wall are retracted by a Sims speculum 
and the cervix exposed and caught with a stout Fergusson or a bullet forceps, 
Figuie Si. Hie vagina and cei’vix are cleansed guickly and not too energetic- 
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allj with an alcohol sponge. It is not necessaiy to do more to the vulva than 
to clip the hairs if they are in the way ; there is no occasion for shaving. 

A sound is introduced to ascertain the direction of the ceiwico-uterine cavity, 
and its depth from external os to fundus is recorded. A small dilator is then 
introduced and spread as widely as possible, stretching the canal and opening 
up the way for the larger dilator which follows immediately and creating a 
passageway about 1 centimeter or a little more in width. 

An excellent way of dilating the canal is with the Hegar series of graduated 
dilators. Figure 88, beginning with one about 6 millimeters and proceeding 
by successive numbers to 10 or 12 millimeters in diameter — each one left in situ 
some twenty seconds. Where the dilatation is done for a therapeutic purpose 
as in dysmenorrhea, I think the Hegars are the best. 



Immediately following dilatation, the curet is used, and the uterine walls 
are gently scraped. The tissue escaping at the os cervids, often intermittently 
as the uterus contracts, is at once placed in a bottle of 5 per cent formalin 
and suitably labeled with the date, the name of the patient, and its source, 
and sent to the laboratory to be cut and mounted. 

After curettage, it is well in hemorrhagic cases to use a polyp forceps. 
Figure 89, to discover and catch any small mucous or fibroid polyp or at least 
to ascertain its presence and determine upon a plan for further treatment. 

One of the dangers of the operation of D and C is a rupture of the cervix 
out into the broad ligament ; this is most apt to take place in the small uterus 
of an old woman. It can easily be avoided by using smaller instniments and 
not dilating so much. If it occurs, the surgeon should stop at once and close the 
tear with sutures. If by accident he interrupts an unsuspected pregnancy 
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(perhaps even in a case of stei’ilitj), there is nothing to do hut keep the patient 
in bed and let the abortion take its course. A pei’foration of the body of the 
uterus with sound or dilator at the angle of flexure with the cervix or at the 
fundus is due to unskillful management ; in one of the cornua, it is most likely 
in an abortion case when the tissues are soft and soggy. In crude hands in the 
effort to commit abortion, the perforation of the uterine tissues has repeatedly 
been followed by the use of placental forceps and the lugging out of the bowels 
of the patient through the rent until many feet have been delivered and mirahih 
diclu actually cut off ! Unless the preliminary examination has excluded any 
lateral inflammatory disease, a lively peritonitis will now and then be lighted 
up by the traction upon the cer- 
vix in the effort to make it more 
accessibla If there is any doubt 
as to the status of these organs, 
the dilatation must be done 
without any displacement. 

While it is customary to 
speak of D and C as simple 
operation” or as “hardly any 
operation at all,” such terms are 
serious misnomers, for the opera- 
tion demands the same care as to 
asepsis and a cautious thorough- 
going operative technique as any 
apparently more formidable pro- 
cedure. The list of the deaths 
that occur yearly would be ap- 
palling if published. 

T . . Ill f’lG. 88 . — Hegak Dilators. 

in inexperienced hands, per- , i. • i <■ . ... 

. ^ ^ 17 * Valuable in slow dilatations of cervix uteri for 

forntlOll is apt to ttlke place in an dysmenorrhea, also in dilating urethra. 

anteflexed nterns at the uterocer- 

vical jnnctiou, or at the fundus, often near a tubal orifice, I cite a few which 
have come within my cognizance. 

• I, myself, have torn the cervix wide open into the broad ligament and opened 
the peritoneum, as evidenced by the prolapse of a tag of omentum. I opened 
the abdomen at once and found an unsuspected extensive peritoneal tuber- 
culosis, removed the appendages and closed the rent, and the patient 
recovered. 

A death was caused by a presumably reputable surgeon, hut an abortionist 
(Am. J. OhsLj Jan. 1891), who borrowed my iustniments. He pierced tbe 
posterior wall of the anteflexed uterus and tore a wide bole into the peritoneum 
into which he forced a coarse sponge-tent. The patient died of acute peritonitis 
in spite of my opening and draining the abdomen. 
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The dilatation ought never to he done with a ratchet and screw steadily 
forcing the blades apart, which must inevitably tear softened tissues wide 
open into the parametria. 

Perforation of the fundus with a uterine sound has occurred si?; times 
in my experience without trouble following, hut a death from peritonitis fol- 
lowed in the hands of an assistant. 

In a case seen by M. D. Mann, of Buffalo, a young practitioner forcibly 
dilated the cervix to remove an ovum in an early abortion, induced by the 
patient with a catheter. In using a sharp curet and his finger, he caught and 
tore a loop of the intestine. Mann, called within an hour and a half, opened 
the abdomen and found a large hole in the center of the fundus, the ileum 
divided near the ileocecal valve and separated from its mesentery for 6 inches, 
and the cecum bruised and infiltrated and the abdomen contaminated with 
blood and feces. The patient recovered after the closure of the perforation 




Fig. 89. — Intra-utf.rine Polyp Forceps. Stone Forceps. 

Forceps for removing friable tissue for microscopic examination. 

and the removal of the detached bowel and an ileocolic anastomosis with a 
Murphy button ! 

J. B. Harvie, of Troy, New York, had an experience with a young prac- 
titioner who dilated the uterus and passed in a pair of forceps to catch the 
ovum and pulled down and cut off 6 feet of bowel without knowing what he 
had done. 

In a similar case of extensive intestinal injury following the perforation 
of the uterus with a curet, C. P. Noble opened the abdomen and successfully 
resected 3 feet of the small intestine. 

The operation is done : 

1. To relieve dysmenorrhea ^ 

2. To cure sterility 

3. To curette away a redundant endometrium 

4. To extract a small fibrous or mucous polyp 

5. To empty the uterus of the remains of an abortion 

6. To diagnose malignancy, adenocarcinoma and rarely sarcoma, of the endo- 

metrium and uterine body * 

7. In general in any unexplained hemorrhage 
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While dilatation and curettage is elective in dvsmenorvliea and sterility, it 
is nnindatorv in all persisting hemorrhagic cases in Avomen in the thirties and 
older, and to neglect a prompt recourse to such a clarifying procedure is fre- 
quently simply to throw away valuable chances of recovery. 

If a sound perforates the uterus, the depth to which it has entered should 
bo noted and it should be withdrawn at once and the patient put to bod and 
watched, for if any untoward symptoms arise — fever, much local pain, chills 
— an abdominal operation should be done at once. I think in some instances 
a safe alternative would be to open Douglas’s culdesac vudely and introduce 
a liberal g<auze drain. 

If a hole is torn laterally in the uterus with a dilator*, it ought to be suffi- 
cient to introduce a gauze drain. 

It is the custom in some fashionable quarters to keep the patient in bed 
for a week after dilatation, and this may be well if she is a valetudinarian. 
The average woman, however, ought to be able to leave the hospital either on 
the same day or one or two days later, treating the matter as she would a 
menstrual period and wearing a pad for a few days while the moderate dis- 
charge lasts. 

For many years, I have also done- D and C operations in selected cases on 
my office table as part of the routine examination in hemorrhagic patients. 
Satisfactory conditions are: A cervix easily accessible, a canal easily dilatable, 
and a patient plucky and not neurotic and able to bear some pain for a short 
time. 

The office procedure is as follows : 

The instruments are always ready sterilized and kept wrapped in a towel. 

The patient lies in the lithotomy position on the examining table, a Sims 
trivalve or speculum is introduced, and the cervix exposed. The upper vagina 
and cervix are swabbed with a cotton pledget saturated with alcohol. I then 
tell the patient she will have ^‘three hurts” : Hurt number one — The anterior 
lip of the cer\dx is caught with the bullet forceps and a sound introduced to 
ascertain the direction of the uterine canal ; this is usually momentary. Hurt 
number two — As the cervix is pulled down a little, the canal is dilated with 
the smaller Goodoll-Ellinger instrument, and by no means as much as under 
anesthesia, the object being to make the canal just patulous enough to admit a 
special small curet, Figures 90 and 91. The third and last hurt is the 
curettage, done quickly and covering the whole interior of the uterus which is 
also explored with the sense of touch transferred to the end of the curet, easily 
distinguishing any soft, boggv', yielding parts from the normal firm, gritty 
base. This sensation alone when felt is so definite that one can often declare at 
once with approximate certainty that there is no disease of the endometrium. 
It is not necessary to secure much tissue for the microscope, and if there is 
any disease it usually comes away easily and is ejected or flows out of the 
cervix. 
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Some cervical canals are so open that it is easy to pass a enret withont 
dilating and even withont the knowledge of the patient. Not infrequently the 
patients, themselves, have asked me to omit the anesthetic. 

I have never seen an accident after this procedure in innumerable examina- 
tions of suspected uteri, including the healthy as well as many with carcinoma 
of the body and those with retained decidual products. If the intra-uterine 
polyp is suspected, one then uses a narrow-bladed polyp forceps and tries to 
grasp it. 

If I find that the patient is excessively nervous, I always desist and arrange 
to complete the examination under anesthesia. An hour or two after such an 
office curettage, the patient goes home. 

In this way, I save much time and put the diagnosis throiigh quickly and 
save the patient unpleasant anticipations and the expense of hospital care. 

f 

Fig. D1. Serrated 
Fenestrated Curet. 

Serrations should be 
rather sharp and a little 
deeper than shown. 
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Fig, 90. — Sharp Curet 
tor Removing Uter- 
ine Mucosa. X 1, 


One can often determine at once with approximate accuracy, and without 
waiting for the laboratory report, the probable nature of the case, especially 
when bearing in mind the clinical history. 

An abundant flabby endometrium discharged in long pieces is found in 
hemorrhagic cases but is rarely malignant. 

An endometrium coming away in quantity in whitish firmer blocks is likely 
to prove cancerous. 

An abortion either presents a quantity of flabby decidua or villi or, if older, 
pieces of tissue with small foci of old hemorrhages. 

Again, especially in older women, where little or no tissue is secured, it 
is likely to prove a favorable sign, although there are notable exceptions to 
this rule. 

In all cases, a competent pathologist should pronounce upon the tissue re- 
moved, and a slide ought to be kept on file with the patient’s record. 

Eollowing a D and C it is safer not to push any swab up into the uterus*. 
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consequences if the material happens to be infectious and with intense pain if 
the irritant is chemical {Am. J. Ohst., 1918, 2). 

J. A. Sampson also has shown that* if the endometrium is damaged as in 
curettage, an injection may readily escape into open venous sinuses and lodge as 
far out as in the ovarian and uterine veins in easy communication with the 
large central venous system. 



CHAPTER VI 


CONGENITAL MALFORMATIONS AND 


DEVELOK^IENTAL DEFECTS 


LaAV]!EKCE R. WllARTOX 


APLASIA 

HERMAPHRODITISM 

True 

Pseudo 

Masculine 

Feminine 
INHIBITIONS 
Miillerian Union 

CoMi’LETE Nonunion 

Incomplete Union 
Vaginal Atresia 
Fusion of the Labia 
Imperforate Hymen 
Secondary Sex Characteristics 

Congenital malformations and dcvclopinontal defects are cliissified, for 
convenience, according to their causes, although the demarcation is often in- 
distinct due to an overlapping of characteristics. 

APLASIA 

This group includes cases in which the predominant lesion is complete 
absence of the organs. 

The ovary is rarely absent, but as it may lie displaced into the upper pehns, 
the iliac fossa, the groin, the labia, or even in remote retroperitoneal regions, 
ovarian aplasia can only be diagnosed after a most careful search. 

Hagel stated that ovarian aplasia occurred only in monsters, mostly non- 
viable; in 1923, howevei', Eismayer collected ten cases of unilateral absence and 
one bilateral; some were normally formed and mature. As a rule, there is 
homolateral absence of the fallopian tube, and in half of the group there was 
an absence of the corresponding kidney. The other pelvic organs are rudi- 
mentary at times. 

The fallopian tube and half of the uterus may be absent, giving rise to 
uterus unicornis unicollis. Often a unicornuate uterus functions normally 
in every respect. 

lor 
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Absence of the vagina rarely occurs without grave developmental defects 
in the upper segments of the miillerian ducts; it is commonly associated with 
double uterus and nonunion of the miillerian ducts and will he considered under 
that head. 


HERMAPHRODITISM 

Kegardless of the sex of the individual, the primordia of male and female 
reproductive organs are formed in every embryo, the gonads (testicles and 
ovaries) being the exception. As development proceeds, the organs of the 
recessive sex become stationary and remain as vestiges. When gonads of both 




Fig. 93. — ^Agglutination of the Labia in a 
V Child. 

Note distinct raphe in middle, with mem- 
brane on both sides, concealing urethra and 
hymen. 


Fig. 94. — ^Agglutination of Labia. 

Same case after division of membrane; 
urethra and hymen exposed. 


sexes are formed or the organs of the opposite sex do not recede hut advance to 
a more or less complete developmental state, the result is hermaphroditism or 
bisexuality which is always a purely anatomical abnormality almost invariably 
associated with sterility of one or both reproductive systems. With this reseiwa- 
tion, hermaphroditism is said to be true when one individual possesses both 
testis and ovary regardless of their functional capacity, and false when only 
one type of gonad (testicle or ovary) is present. In true hermaphroditism, 
aside from the gonadal bisexuality, there may or may not be bisexuality of the 
remaining reproductive organs ; in the false type, the gonads are of one sex 
only, whereas the rest of the genital apparatus may appear remarkably dupli- 
cated. 
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True. — True liemapbroditism "was seriously doubted as recently as 1011. 
but witbiii tbo past few yeai-s autbentic cases bare Ijceu recorded by A. Shep- 


pard {Anat. Bee., 1020, 10), J. C. ^I)isson (Ann 
J. Obsl. & Gynec., 1025, 0), and H. H, Young 
[Johns Ilopkim IIosp. Bxill., 1021, 35). 

Pseudo. — Pseudobermapbroditisin, altbougb 
rare, is mucb more frecpieutly found tban tbe 
genuine. Tbe usual classilication of pseudo- 
bermapbroditism is that of Klebs wbreb, simpli- 
fied, is: Masculine pseudobermapbroditisin in 
wbicb testes are tbe only gonads present; femi- 
nine pseudobermapbroditisin in wbicb tbe only 
gonads are ovaries. 

In pseudobermapbroditisin, tbe sex is deter- 
mined by tbe type of gonad present, altbougb tbo 
real and tbe apparent sex are often at variance, 
tbe masculine type being commoner tban tbe 
feminine, in tbe ratio of three to one. 

Histological examination of tbe gonad is tbe 



Fig. Oo. — Extihe. Adsexce of 
Vagina, with Indication or 
Doudle Hymen. Exteiinai. 
Genitals Noiimal. 


court of last resort, an appeal not often taken. Where a decision cannot be 


rendered, it is better to raise the infant as a boy as tbree-fourtbs of all pseudo- 



Fig. 9G. — Rudimentary Uteri, Tubes, and Ovarie.s in Complete Absence of Vagina. 

Each tube (miillcrian duct) ends in uterine nodule: nodules separated by several cen- 
linictcrs and connected by thin band. Round ligament attached to each nodule. Vicarious 
rectal menstruation. 


bermapbrodites are males. When asked to pass judgment on an adult where it 
is evident that tbe sex has been mistaken, one must hesitate long before altering 
tbe entire social status of tbe individual. 
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Masculine. — In masculine pseudoliermapliroditism, tlie bisexuality is one 
of three sorts, depending on the female elements. If the internal genitalia are 



Fig. 97. — Left Tube, Ovary, and Uterine Nodule. Tube aad Ovary, Normal Size. 
Membrane below, with parallel folds, occupies the position of uterine body and vagina. 
X 1. 

those of a woman and the external predominantly masculine, it is called internal 
masculine pseudohermaphroditism. If the miillerian ducts have not developed 



Fig. 9S. — Normal Right Tube, Normal Ovary, and Uterine Nodule, Containing Uterine 

Mucosa and Glands. 

hut the external genitalia are predominantly feminine, it is external masculine 
pseudohermaphroditisnv. If the internal and external genitalia of both sexes 
are equally developed, the condition is internal and external mascuUne pseudo- 
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Fig. 90. — Traumatic ArnnsiA or Vagina ivith Accumu- 
lation or Mr.N.'^TUUAL Sixi-.ktions Anovu. 

A nicdiiiu incision allowed the thick, tarry blood to 
escape, ^leiubraiie then exci.'^ed aloii*; doited line. 

licrmaphrodiiism. In all typos tlio ovaries are entirely missing, tlie only 
ooiiacls being testklos. 

Tiie striking cbaracteristie of this masculine pseudohermaphroditism is tlie 
frequency of the external habitus of the female — a beardless face, large breasts, 
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higli-pitclied voice, broad hips, and external genitalia closely resembling the 
female. The penis is visually small, and the divided empty scrotum resembles 

labia (cryptorchidism), with hypospadias 
naturally suggesting that the individual 
is a female. 

These cases are chiefly interesting so- 
ciologically as established secondary sex 
characteristics cannot be altered by any 
therapeutic measure. Many such herma- 
phroditic males, ignorant of their real 
sex, have lived happily as females. Some 
have married other males and have lived 
happily. 

Some homosexual peiverts are herma- 
phrodites; bleugebauer tells of a case in 
which a young woman conceived after 
homosexual relations with a pseudoherma- 
phroditic male supposed to be a female. 
Pseudohermaphroditic prostitutes are 



Fig, 100. — Double Vagina with Thick 
Fleshy Septum. 


known to have plied their trade both as male and female, 

Feminine . — Feminine pseu- 
dohermaphroditism is much 
less common. In these cases, 
the gonads are ovaries, although 
the secondary sex characteris- 
tics and external genitalia may 
be predominantly masculine. 

Such individuals often possess 
the bodily contour of the male 
— a man’s voice, a bearded 
face, a large bony and muscu- 
lar frame — and their affection 
is for women. 

INHIBITIONS 

Miillerian Union. — Faulty 
union of the miillerian ducts 
may give rise to a number of 
STOSS .uterine malformations, 
varying from complete separa- 
tion to minor grades of incomplete union and the peisistence of septa with 
no clinical significance. 



Fig, 


101. — ^Double Vagina and Double 
Septum in Middle. 
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Comphle Nommimu — Complete iioinmion of tlic miillcriau dnct? is not 
incompatible with normal function, sexual relations, menstruation, and repro- 
duction, if one or both of the ducts acquire full development. The result is 
two more or less completel}’ separate uteri and vagiiue. There have been numer- 



Fig. 102 . — Dodblk Utkkus. Double Vagixa, axd PLAxiroim Foxdus. 

Uterine cavities indicated by double lines. Arrow indicates point of cross section shown 
in next tigure. (G. Y. Rnsk.) X ^io- 

ous instances of twin pregnancy, Avith one in each uterine horn, carried to term 
and delivered without complications. 

As a rule, however, one of the ducts fails to develop fully. At times, both 
ducts are diminutive stunted cords of solid fihromuscular tissue containing a 
few islands of scattered cylindrical epithelium or with a lumen lined hv normal 
tubal epithelium. There is usually evidence of the effort to form a uterus in 
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the bulbous enlargements at tbe caudal ends of tbe rniillerian ducts, witb or 
without cavities lined by endometrium. 

Tbe symptoms are usually pronounced when the menstnial flow accumulates 
in the diminutive cavities (hematometra), in the tubes (hematosalpinx), or in 
the peritoneal cavity. 

Incomplete Union . — Incomplete union of the rniillerian ducts may result 
in a bicornuate uterus, a septate uterus, a double cervix, or a septate vagina. 
The symptoms attending such malformations are slight ; often, none. Obstetri- 
cal complications may ensue if a pregnancy develops in an undeveloped horn 
of a bicornuate uterus. .The vaginal septa may cause dyspareunia. 

Vaginal Atresia. — During the later development of the genital tract, the 
failure of the lower ends of the miillex'ian ducts to form a lumen or to establish 

an exit at the introitus gives rise to a vaginal 
atresia Avith a blind external pouch 1 or 2 centi- 
meters in depth. With menstruation, blood 
collects in the utems or vagina, and in time 
surgical intei’Amition becomes necessary. 

Treatment varies Avith the individual. The 
restoration of a functioning vaginal lumen is 
secured by BaldAvin’s operation which detaches 
a loop of the small intestine and scaa's it into 
the area tunneled out betAA'een rectum and blad- 
der. Small defects are compensated by excising 
the atretic area and sliding the vaginal Avails 
over it and uniting them by suture. 

Fusion of the Labia. — The labia majora and at times the minora occlude 
the vaginal opening, coi’rected hy a clean median incision. 

Imperforate Hymen. — This causes a collection of menstrual blood in the 
vagina (hematocolpos). When incomplete, the chief symptoms are dyspareunia 
and sterility, and, with irritation, vaginismus and often a psychoneurosis. Ex- 
cision is the proper procedure (hymenectomy). 

Secondary Sex Characteristics. — The secondary sexual dcA'^elopment goes 
on in puberty and adolescence when the puerile reproductive organs advance 
to functional maturity. If this is arrested, they then retain an infantile or 
puerile type, entailing sterility. These cyclic changes depend upon the due 
interaction of the secretory internal glands. 

In 1901, Erbhlich called attention to the interesting syndrome, dystrophia 
adiposogenitalis, Avhich he attributed to hypopituitarism, characterized by 
obesity and genital hypoplasia. During adolescence, minor grades are fre- 
quently seen, at times temporary and disappearing more or less completely in 
a few years; sexual maturity is merely delayed and menstruation irregular 
until the dysfunction is overcome. When this condition becomes fixed, genital 
infantilism persists, menstniation remains irregular, and sterility is the rule. 



Fig. 103. — Section through Cer- 
vices ABOVE Vaginal Vault. 

a and 6 mark the right and 
left uterine cavities; c is Gart- 
ner’s duet, X 1. 
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On the other hand, genital hvjxtplasia, amenorrliea, and sterility ai*e not 
necessarily associated Avitli obesity ; thci’c may even he a marked nndennitrition, 
evidently due to a diiTerent endocrinopathy. One sometimes iinds glycosuria 



Fig. 104. — Ricorxate Uterus with C.\rcixom\ or Both Ov.vuirs, 

Nonnnl vaginii, normal cervix, (vpical depression at fundn.«, and divided uterine eavitv. 
(G. Y, Rusk.) 


in Frohlich’s and in other types of infantilism. As a rule, however, those pa- 
tients have good health and no complaints except those referable to the pelvis. 
The hypoplasias yield to no treatment, medical or hygienic. 
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MEVSTEITATIOF, AMEFOEEHEA, DYSMEKOEEHEA 

Emil Hovak 


MENSTRUATION 

Clinical Characteristics 

Peeiodioity 
Dukation 
Amount 
Discharge 
Molimina 
Menstrual Wave 
Menotoxin 
Puberty 
Age 

General Body Contour 
Changes in Generative Organs 
Sex Consciousness 

Anatomic Changes 

Changes in EndojMetrium during Menstrual Cycle 
Postmenstrual Phase 
Interval Phase 
Premenstnixil Phase 
Menstrual Phase 

Changes in Ovary during Menstrual Cycle 
Ovulation 

Corpus Luteuni Cycle 

1. Proliferation or H 3 ^peremia 

2. Vascularization 

3. Maturity 

4. Retrogression 
Corpses Luteum of Pregnancy 
Atresia Folliculi 

Menopause 

Average Menstrual Life 
Premature Menopause 
Menopausal Symptoms 

1. Cessation of Menses 

2. Vasomotor Symptoms 

3. ISTervous and Psychic Symptoms 

4. Constitutional Disturbances 
Treatment 
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AMENOEEHEA 

Etiology 

Local 

Congcniial Absence or Malformntion in the Generative Apparatus 
Acquired Pathological Lesions of Pelvic Organs 
Gexekal 
Physiological 
Acute Infectious Diseases 
Chronic Debilitating Diseases 
Menial Diseases 
Functional Defects 
Treatment 
DYSMEN'OEEHEA 

Etiology of Primary Dysmenorrhea 
j^Ieciianical OBSTimcTiox OF UxKuixE Canal 
Xeukosis 

HyrorLAsiA op the Oegaks 

Etiology of Secondary Dysmenorrhea 
Treatment 

Relief dueing Attack 
General Measures 
Drugs 

Peemanent Relief 
Primary Dysmenorrhea 

1. Rapid Dilatation of Cervix 

2. Continuous Dilatation with Stem-Pessary 

3. Plastic Operations on Cervix 
Secon dary Dys men o rrh ca 

Membranous Dysmenorrhea 
“Nasal Dysmenorrhea” 

INTEEMENSTEUAL PAIN 


MENSTRUATION 

The theoi'ies of menstruation most popular among our predecessors were 
(1) that the menstrual cycle is under the influence of the lunar cycle; (2) 
originating with Galen, that Avomcn are naturally plethoric and that menstnia- 
tion aft'ords a periodic relief; (3) that menstniation is due to a ferment in the 
blood, the feiwor uterinus of Democritus. 

The theory of Pfliiger (1803), that menstruation is due to a nen-ous reflex 
emanating from the ovary due to the increasing size of maturing follicles, is 
now replaced by our modern endocrine of hormone theory. 

The owim is thrown off at about the thirteenth or fourteenth day of the 
cycle, allowing for variations. As it passes down the tube, the endometrium 
undergoes preparation for it. The earlier and more gi*adual developmental 
changes in the uterine mucosa are probably due to the hormone influence of the 
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maturing follicle taken up later by tbe early corpus luteum. When tbe latter 
becomes mature, tbe more striking secretory and bypertropbic cbaiiges of tbe 
premenstrual period are visible in tbe endometrium. In tbe event of pregnancy, 
these pass by easy transition into tbe picture of tbe young decidua. On tbe otber 
band, if tbe ovum readies tbe end of its life span of presumably two weeks 
without being fertilized, tbe elaborate preparation made by tbe endometrium 
is useless, and tbe endometrium dismantles itself; some of it is cast off with 
an attendant hemorrhage, this catabolic stage being what we call menstniation. 

Clinical Characteristics. — A striking characteristic of menstruation is its 
penodicity. In more than SO per cent of normal women, tbe inteiwal between 
periods is twenty-eight days, and when this is not tbe nile, it is commonly some 
multiple of 7 ; f.e., twenty-one days, or fourteen, or thirty-five. Intervals of 
otber lengths, twenty-five, twenty-six, or thirty days, are not rare. Under ab- 
normal conditions, there are wide variations. 

Tbe average duration is from three to five days with marked individual 
variations, many menstruating normally but one or two days and others six or 
seven, who are in every way normal. 

There is a wide dift'erence as to tbe average amount of blood lost. Perhaps 
tbe most accurate determination is that made from tbe hemoglobin recoverable 
from tbe napkins ; tbe blood loss is from 2 to 8 ounces for tbe average woman. 

Tbe discharge consists of blood, mucus, desquamated epithelial cells, granu- 
lar detritus, and bacteria. Tbe most interesting characteristic is its non- 
coagulability, a property Avbicb has given rise to much stud}'’ but is not yet 
understood. Tbe endometrium here appears to play an important biological 
role, either by adding an antitbrombin or by abstracting some essential sub- 
stance. 

Tbe subjective manifestations are tbe menstmial moUonina which in a 
healthy ’v^oman are mild, consisting of a slight sense of weight in tbe pelvis and 
perhaps a mild lassitude. Actual pain is not to be accounted as normal. Otber 
variable symptoms are irritability, slight depression, frequent uidnation, 
constipation or diarrhea, anorexia, slight pains in tbe breasts, and swelling of 
tbe thyroid gland. Occasionally one sees a ‘‘menstrual toxemia,” with vomit- 
ing and headache. 

Prom Paciborski’s publication in 1868 and the later papers of Stephenson 
and Mary Putnam Jacobi, there have been frequent discussions of a metabolic 
wave process, corresponding to the menstrual luave. The jjroblem is not a sim- 
ple one and there is no unanimity of opinion. Some obseiwers record a slight 
rise in temperature, pulse, and blood-pressure, while others report the contrary. 

In 1920, Schick reported that the secretions of women during menstruation 
contain some substance unfavorable to plant life, apparently supplying a scien- 
tific basis for many ancient superstitions. His studies Avere confirmed by Macht 
aaLo suggested that menotoxin is related to oxycholesterin. More recently 
Labhardt as Avell as Schubeii; and Stending discredit these notions. 
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Puberty. — Tlie jiinilysis of over ten (hou.suid In'ptorics in llic United States 
and Canada by lingcEnann .‘-'bowed tliaf tlie. average aye at. wliicli tneiiHtrnation 
begins (jnenarelie) is UbO years.’ 

Tlie inangiiraiion of na'iistmation is but one of tlie group of inanife.‘:tati<'>n.s 
marking tlie transition from cliildbood to Avonianliood. constituting colltvtively 
tlie epoch of puberty. 

Uj) to puberty, there is no important ditference in the ffciieraJ hod if coidour 
of the sexes. At this time, the female tignre becomes rounded with adipo.-^e 
tissue, especially about tlie hips, the breasts become fuller and ronnde<l. and hair 
appears on the mons veneri.s, the labia majora. and the axilla'. The change of 
voice, so striking in the male, is much less noticeable. 

Changes in the generaitve organs consist chiefly in increased prominence 
of the labia majora, jmeviously flat, to form long, fatty folds to surround tlu' 
labia minora. Tlie uterus, up to this time diminutive and consisting chit'lly of 
cervix, now undergoes striking development in the marked enlargmnent. of tlu' 
corpus, the cervix remaining unchanged. The tube's and ovaries iuereasi' in 
size, the former losing their tortuosity, and the latti'r giving evidences of ovula- 
tion with attendant histological changes. 

Up to jmberty, there is little sex consciousness, but at this epoch the now 
impulse appears. Its importance is largely individual, modified by honu' sur- 
roundings, companionship, and education. 

Anatomic Changes. — The menstrual discharge arises entirely from the 
endometrium, the mucous membrane of the uterine body, the cervical muco.ia 
not participating. 

Changes in Endometrium, daring Menstrual Cgcle. — The endometrium was 
formerly described as of a fairly fixed histological structui-e. Chiefly from the 
investigations of Hitschmann and Adler, I'JOf), we know that during the repro- 
ductive period of life the eudonictrium changes from day to day, so that just 
after menstruation, for example, it is far dift’erent from an endometrium just 
before the flow. This new knowledge has greatly changed our ideas about its 
pathology, and a variety of conditions formerly held pathological are :iow 
obviouslv normal. The cvcle of histological chaimes is here summarized : 

Post m e n s t r u a 1 1’ h a s e. — The ])ostmenstrual plia.-JC, Figure -10. 
embraces the four or five days following the flow when the muco.sa is quite thin 
and the surface and gland epithelium of a rather low columnar or eul)oidal 
type. The glands are straight and narrow in cross section, forming small cir- 

^Tho question of early maturity is not so mueli one of latitude as of the immediate 
environment of clothing and house heating. V. .Slefajis-on, eminent e.vplorcr, lias noted 
that maturity takes jdace among the K.skimos about a.s early as in the .south of Europe, 
owing to the intense heat of their igloos where the women are housed through the winter 
(temjierature SO or 00 degrees) and the double layer of fur elothiiig worn. They would Fccm 
for a large part of the year practically to live in a Turkish bath. "It is not rare among; 
Eskimo women that they have their lirst child at the age of twelve, and children bori! 
before the mothers were eleven have been recorded.” The-e data are ‘•Vtrietlv in accorg 
with the supposition that the hotter the environment, the earlier the maturity.” 
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cles, and in longitudinal section rather slitlike. The stroma is dense, and the 
active regenerative processes furnish mitoses both in epithelium and in stroma. 

Interval Phas e. — Following the postmenstrual phase, there is a 
gradual developmental thickening from day to day, the epithelium becoming 
higher, the glands gradually more and more tortuous, and the stroma remaining 
compact. As the interval phase, Figaires 44 and 45, lasts about two weeks, the 
early interval picture differs from that of the late interval. This is particularly 
true of the gland pattern j in the early picture the tortuosity of the glands is 
slight, while in the later, it may he extremely marked. 

Premenstrual Phas e. — ^Four or five days before the onset of 
menstruation, the premenstrual phase (pregravid or secretory) sets in. Figure 
46, and there is a rather abrupt developmental change, the endometrium be- 
coming considerably thicker and perhaps somewhat edematous and spongy, not 
infrequently being as much as 7 or 8 millimeters in depth. The histological 
picture is now quite different from any previous one, the most marked feature' 
being the evidence of the secretory activity of the epithelium, more particularly 
of the glands. The surface epithelium which may be quite high, while that of 
the tortuous glands is low and mucoid in appearance, exhibits but little of 
this change. The gland cells take a pale stain and appear to melt away into 
a secretion in the lumen. The glands pass as fairly straight tubules through 
the superficial or compact layer of the endometrium, but below this the lumina 
become much convoluted. This stratum, because of the abundant gland lumina, 
is called the spongy layer. The lining epithelium appears thrown iip into tuft- 
like eminences, due to the spiral twisting of the glands. The very tips of the 
glands often penetrate the uterine muscularis, there being no submucosa. These 
gland extremities, curiously enough, take no part in the cyclic menstrual 
changes, so, in the premenstrual phase and yet more in early pregnancy, this 
deepest or basal layer stands out sharply defined from that above it. 

The stromal cells, especially in the superficial stratum, often show a marked 
hypertrophy not infrequently resembling decidual cells. Again, this hyper- 
trophic change is less marked. From this, it is evident that the premenstrual 
changes resemble those of early pregnancy, and are hence spoken of as pre- 
gravid or predecidual. 

In the event of pregnancy, the premenstrual phase passes by transition into 
a real decidua. If the ovum has not been fertilized, the endometrium then dis- 
mantles itself by a catabolic process accompanied by menstrual bleeding. 
There was for years a doubt as to whether menstruation is accompanied by the 
loss of the endometrium. SchroedeFs studies, confirmed here by Novak and 
TeLinde, have shown conclusively that there is regularly a considerable though 
probably variable loss. 

Menstrual Phas e. — Immediately before menstruation the intense 
infiltration of the mucosa with leukocytes and wandering cells and the poor 
staining of the tissue cells give every evidence of impending desquamation. On 


]\rENSTKUATIOX, A:\rEXORRnEA, EYS.MEXORKllEA 121 

the first day of the flow, the upper layers orumhle away in large and small 
particles, and by the second day the whole compact layer and perhaps a ]>^>rtion 
of the sjwngy are not infrotpiently lost, liy the third day. there are usually 
evidences of regeneration beneath the desquamating particles, chiefly from the 
epithelium covering the stumps of the glands and so restoring the surface. 
The menstrual hemorrhage is partly due to actual rhexis, Figure 47, although 
diapedesis, Figure 48, no doubt also plays a part. 



Fig. 105. — Ponxiox of Waix of Eaufy Cokpv.s i.x’XKnM, Rkmovki) ox TrNxir Day or Cvci.k 

(Low ]’owi;n). 

iiiff, mcinhrnnn granulosa; tJi, tlieca interna. Note vascular line of demarcation between 
these two layers. 

Changes in, ihc Ovary during ^[cns{rual Cycle. — Ovulation. — There 
was formerly much diifcrcncc of opinion about the connection between ovula- 
tion and the menstrual periods. Our modern histological studies, especially 
those of very early corpora lutea, apparently jix the discharge of the ovtim 
from the mature graafiati follicle on alxmt the thirteenth or fourteenth day 
of the cycle, counting from the tirst day of menstrtiation. According to older 
views, the niptured follicle was filled with blood and soon underwent cicatriza- 
tion and had no further function. We now know that the corpus luteum 
merely begins wheiv the follicle leaves oti and passes through a series of 
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developmental steps which convert it from a small, inconspicnons, collapsed 
structure to the large and hrilliant yellow corpus luteum of tradition. The 
acme of development is reached just before the onset of menstruation. 

Corpus luteum Cycl e. — The developmental process of the corpus 
may he divided into the following stages : 

1. Proliferation or hyperemia. This stage is marked hy a continuation of 
the maturation changes in the follicle. The granulosa is well preserved and 
shows active proliferation, while the theca cells are large and polygonal, often 



Fig. 106. — High Poaver Picture of Corpus luteuji Shovom in Figure 105. 


containing fat globules; at this stage they look more like lutein cells than 
do those of the granulosa. Grossly, the wall of the corpus is grayish yellow 
Avith a slight undulation. There is usually hut little or no hemorrhage into the 
cavity. 

2. Vascularization. The granulosa cells have undergone gradual meta- 
plasia, assuming lutein characters, Avhile the theca cells have retrogressed. 
Blood channels from the theca have pushed into and irrigated the lutein layer 
with bleeding into the corpus caAuty; as a rule of moderate degi’ee in a zone 
within the lutein layer, it may, hoAvever, fill the cavity. At this stage the 
endometrium is in an inteiwal phase. 

3. llaturit}'’. The corpus is a large yellow body 1 centimeter or even 
much more in diameter. The lutein zone is of a carroty yelloAA^ hue with 
much festooning. The caAuty contains a little straAA'-colored fluid, often Avith a 
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considerable beinorrhagic admixture: at times llie fluid content is abundant. 
[Microscopically the yellow layer consists of the cliaracferistic luteiji cells, and 
at tiines the theca cells show marked hypertrophic changes (paralutein cells). 
A light layer of iiewly formed connective tissue lines the inner margin of the 
lutein zone. During this stage the endometrium is in the phase of premen- 
strual or pregi’avid hypertrophy. 

4. Petrogression, With the onset of menstruation, retrogression changes 



Figuki: 107. — Wai.t. of M.vtuui: Conrus ix’tefm, Tvvkxtv-.sfventii Day (Low Powm). 

.Sliowiii<> luti’iii (0 and paralutein (;>) cells. The latter arc found in the wcdjrclike 
septa. 


appear in the corpus lutcum as the lutein cells become atrojdiic. Fibrosis and 
hyalinization soon convert the lutein zone into an amorphous convoluted hya- 
line ribbon sharply marked off from the connective-tissue core. This forms the 
end product of the corpus luteuin, the so-called corpus albicans. 

Corpus 1 u t e ti m of Pregnane y. — The corpus luteum of preg- 
nancy (corjms hiteum vennn) exhibits the developmental changes of the 
mature corpus of menstruation (corpus luteum spurium) advanced to a greater 
degree, is larger, usually much more cysticj and witli a broader zone of con- 
nective tissue within the lutein zone. 
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Atresia follictil i. — The process of atresia folliculi which has no 
known immediate relation to menstruation should he mentioned here. Al- 
though but one follicle matures each month, a number of others reach vary- 
ing stages of development and become arrested in growth, presumably at the 
time of ovulation. The ovum in these blighted follicles dies, the granulosa 
degenerates and is cast oif, and a small follicle cyst remains (cystic stage of 
atresia). Cicatrization then begins, and the cavity is gradually obliterated 
(obliterative stage) to form the corpus fibrosum. 



Figuee 108. — Corpus luteum Showing Beginning of Retrogression (Low Power). 


Menopause. — The average menstrual life of a woman extends over about 
thirty-two years, ceasing with the menopause (“change of life,” climacterium, 
or climacteric) . As with the menarche, there ai’e wide individual variations in 
the age of the terminus. An exhaustive study by Sanes, based upon the litera- 
ture of thirty-twc nations, gives the average age as 47.1 years. In general, it 
seems true that women beginning to mensti’uate early, retain, the function, 
quite late, while a late puberty connotes earlier menopause. An active sexual 
life, with frequent childbirths, predisposes to a late menopause, according 
to Sanes. Other influential factors are heredity, social condition, obesity, 
general state of health, and pelvic disease. 

Premature menopause occurring at an unusual age is pathological. For 
example, Kisch cites a fat Hungarian Jewess who began to menstruate at nine, 
married at flfteen, was sterile, and ceased to mensti’uate at seventeen. The 




inillior lias .seen a inniibcr rcacliiiig' tlic iiiciiopaii^c in the (‘arly twemie.-’. c-tin- 
nieiily of a type ass<j(a’ated witli obesity. ]n another prenp, the nienopattsf 
oecnrred nniiKually late. A recent ease nienstniat<>d reinilarly np t<» .<i.\ty 
tind two yeans later came under oltservation for In'inorrhaires due t» an adeno- 
carcinoma of the ftmdus. A remarktihle iti.'^tance is re})ort<’d hy Ivallew of a 
woman menslruiiting la'gularly at ninety-three. Pitou'.s cas(> is retnarkahle. 



Fig. IOO. — (’oners ai. 1 ! 1 ca.\s. 

Note sliarp outline of liyaliiiizt'd, festouneil. huein zone. 


in that menstruation was regular for six monllis at seventy-two, when the 
woman became pregnant and aborted at the second month, tlie fetus lieing 
recovered. 

'i'he eompieto removal of the ovaries is of course followed hy cessation of 
menstruation, and when it persists after sneh an ojieration, it is evidence that 
the extirpation was not complete. The imjtression is general that the surgical 
menojiause is sharper and more severe in young wimien, justilied by mimerons 
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experiences a generation ago. In occasional instances, the effects of castration 
may be surprisingly slight. The sound surgical principle is that of the con- 
sei-vation of normal ovarian tissue. 

The mere cessation of the function is but one of the menopausal symptoms. 
While the menopause is a normal epoch — ^the transition from a reproductive to 
a senescent period of life — it may at' times present such distressing symptoms 
as to become pathological ; particularly is this the ease in women who approach 
it in poor physical and neiwous health. 

The phenomena observed are: 

1. Cessation of menses. The menses disappear rather gradually ; after an 
amenorrhea of one or two months, the flow appears for several months, then 



Fig. 110 . — Cystic Atketic Follicle Undergoing Obliteration (above and to left). 

disappears, and so on with lengthening intervals until it ceases. Again, the 
disappearance is abrupt and final. The flow is less in amount as well as in 
frequency. Excessive bleeding is indicative of abnormality; although often 
functional rather than organic, it calls for investigation. 

2. Vasomotor symptoms are the most characteristic of the subjective mani- 
festations. Chief among them are flushes of the head and face, occurring in 
the more severe types twenty or more times a day, lasting from one to several 
minutes, and making life miserable. Associated with these, are more or less 
profuse sweats. Hot flushes involving the whole body may be troublesome. 
Other symptoms are vertigo, faintness, vicarious forms of bleeding, and cold 
extremities. ^ 




' :Lir'';r t. 

^ *■ ‘UJcl 





128 


GYNECOLOGY 


diarrhea less so. The chief constitutional change is an increase in -weight 
noted in at least one-half, when previously lean women become plump and 
matronly. The gland tissue of the breasts atrophies, while the breasts them- 
selves may become larger from a deposit of fat. The vulva and vagina both 
show atrophic changes; the labia become hat and shriveled, while the mucosa 
becomes thin and pale. The uterus with the cervix undergoes atrophy, 
perhaps to half its former size. The tubes are thinner and shorter, and 
the ovaries are small, heady, and cirrhotic, and of a peachstoue appearance 
from the repeated ovulations. Corpora lutea are no longer found, and such 
follicle remains as corpora albicantia and atretic follicles disappear in time. 
The cortex of the ovary becomes dense and sharply marked off from the 
medulla. 

Treatment . — In many, the symptoms are so mild that no treatment is called 
for; some, however, need medical supervision for their various discomforts 
or distress. Aside from general hj'^gicnic measures, regulation of life, avoid- 
ance of worry, general reassurance, and increased rest, the treatment is largely 
symptomatic, although it is well in many to attempt more specific measures 
in the way of organotherapy for the relief of the characteristic vasomotor 
symptoms; indeed, it is to organotheraiDy alone that we look for aid. The 
preparations and methods are discussed under organotherapy. 

AMENORRHEA 

Amenorrhea is the absence of menstruation during the reproductive period 
of life. When menstruation fails to appear at the usual age in young girls, 
we speak of the amenoii'hea as primary; when, on the other hand, menstrua- 
tion fails to appear in women who previously have been menstruating more 
or less regularly, it is secondary. 

There is nothing to show that an, absence of the menstrual flow is per se 
inimical to health. On the other hand, there is no doubt sometimes a psychic 
effect due to a prolonged abeyance of the function ; also, there is often lessened 
possibility of pregnancy. One often encounters the notion that the absence 
of menstruation causes the victim to “go into a decline,” which means to 
become tuberculous. This springs from the well-established fact that tuber- 
culosis does often itself cause an amenorrhea, reversing the causal relation. 

Etiology. — It must be emphasized that the cause of pathological amenor- 
rhea is only occasionally found in the pelvis, and that it is far more frequently 
constitutional. The reverse statement appertains to excessive menstruation. 
The chief causes are here discussed. 

Local . — C on genital Absence or Malformation in the 
Generative Appara-tu s. — Absence of the uterus, frequently observed, 
is incompatible with menstruation, as is the congenital absence of both ovaries, 
so rare, however, as to be negligible. Congenital absence of the vagina 
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])r()l)nljiY never oeciirs willi a normal nternp. Imf a eiiin])lcte atreria of ilio 
canal. natHt freqnentlv cine {o imperforate liymen. i? not so rare. Tie- result 
is a 7 'etention of the menstj’nal cliseliarizes. snc*h raises iH-inir c'ommonlv by mis- 
nomer (lesig-natcd as amenorrheas: menstruation usually oeeurs with remilarity 
but llie blood is simply pent np tibnvo obstimetion. A In'tter »lesi.t.mation is 
that, of retained menses (oj-yplomenorrhea). 

A c <j u i r e d a f li o 1 o tr i c a 1 L e s i o 37 s of ]’ e I v i e O r ir a n s. — 
Loe.'il pelvic lesions at'O ftir tnore ajit to cause a 7nenstr7ial c'.xcess th:in tin 
;i 7 nenor 7 d){>a. Occjisinnally, however, M'ith a complete’ dest7-uction or 7-ejtlace- 
7n(‘7it of the ovnriat) tissue, as in bilatetxil ovarian cii7'einom!t. dei’iuoids. or 
other cysts, tb.e lesion 7!\ay briut; about a castration as eiVectually as a suv- 
'^con's lettife. Si7nilai'ly, des(7Miction or at7‘ophy of the otidotnetrinm, as tifter 
ii grave pue7’pe7’al infection or an ovc7-vi”07’07is curettage, 7nay jiroducc’ :i7i 
a77ienorrhea. 

General. — Physiological. — A7nenor7'hea is a clniracteristic. accotn- 
paniment of pt-eguitney, although not inf7-e(p7ei7tly a sitigle period. a7id sottie- 
titne.s a tunnber of periods, is notc'd after the onset. Sotnc’ dotibt these 7‘ej)eiited 
bleedings as roj)i'esentativo of a getiuine 7no7ist7'un{ion. Lactation likewise is 
charactc'rir.ed by amenori-hea, although with 7na7iy e.xeeptiotis, IChi-enfest has 
shown that in at least 81. .‘1 ])er cent of laclatitig wo7ne7i. 7ne7istrualion a])pea7-s 
sooner or later even while nursing. A7nenor7hea, howevei% is the 7’ule i7i the 
earlier months of lactation. The a7neno7Thea so often noted in the li7’st year 
or two of the 7nenstiaial life or at the 7ne7iopausal ei'a (“dodging period*' of 
puberty or the 7nenopanse ) is 7iorn7al. 

Acute J 71 f e e t i o u s Diseases. — ^lanv of the acute infections, 
especially of seveiv grade, e.xert a powe7'ful i7ihibito7’y eiVeet on 7nensti'uatinn, 
amenorrhea being often seen in sharp attacks of the acute exanthemata, pneu- 
monia. and typhoid fever. Inlluenza is a notable excejition, often bringing 
about an anticipatory or excessive period, as illustrated on a grand scale in 
tin* ])ahdemic of 1018. 

Chronic Debilitating D. i s e a s e s. — Tubei'culosis ju'ofoundly 
intluences 7nenst7-uation, so much so that if. is important to remember that 
amenoi'rhea is at times one of its incipient symptoms, a cai-eful examination 
in young patients seeking medical aid for a7i amenoiThea now and tlu'n 
revealing an early phthisis, Amenoi-rhea is 7noi'e fi'ccpient in the advanced 
.Stage’s when it 7nay I’cpivsent. one of nature's conservative elTorts. 

l.ikewise. the later stages of debilitating diseases, such as diabetes, 
nejihritis, and the various anemias are often characterizwl by an amenorrhea, 
*1 he importance of undernutrition as a cause tnust h>e stressed, as l>orne out 
by animal experiments showing the deleterious etTccts of a defective diet on 
ovulation. A gigantic experimetit was that of the underfed women of the 
IvUigereut Kuivpean nations, espvwially in Germany, whei*e many papei'S 
a.pj>eai-e(.l on the widely prevalent “Ivriegsamenorrhoe.*' 
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Mental Disease s. — ^Amenorrhea is common in many insanities, 
especially in the depressive forms, including melancholia ; when menstruation 
is present, it is apt to he scanty. 

Functional Defect s. — Most frequent and interesting are the 
amenorrheas due to a functional defect. . While, broadly speaking, some of the 
causes already mentioned are functional, in the group now under discussion the 
disorder is much more obvious. Especially important are the disorders of the 
ductless glands. The commonest are the amenorrheas associated with more 
or less obesity, an association long recognized before its true nature Avas sus- 
pected. On the basis of animal experimentation and clinical observation, it 
is accepted that the adiposogenital dystrophies are due to an endocrinopathy 
involving chiefly the pituitary body. Some belieA’’e that the trouble is less in 
the hypophysis than in the adjacent hrain areas; cases of this type are com- 
monly designated as the hypopituitaiy or adiposogenital type (Frohlich’s syn- 
drome). The distribution of the obesity is rather characteristic with its de- 
posits about the shoulders and busts, the narrow waist, and the obese abdomen, 
hips, and buttocks. There is an occasional masculine type of hair distribution, 
especially pubic. The increase in weight, which may be enormous, is asso- 
ciated Avith scanty or absent menstmal periods. 

Thyroid disease is sometimes associated Avith amenorrhea, more often from 
hyper- than hypo-thyroidism, with many exceptions. 

Defective or absent ovarian function, folloAAung radiation, must be listed. 
It is possible that in other endocrinopathies, a secondary hypofunction of the 
ovaries may cause an amenorrhea. 

Amenorrhea sometimes folloAvs sudden or severe shock or fright or pro- 
longed worry, as in a girl Avho fears an illegitimate pregnancy, or, on the 
other hand in the woman who longs for motherhood. Sudden chilling of the 
body or wetting of feet at times causes a suppression, more frequently opera- 
tive Avhen the flow has already started, thus constituting a suppression of men- 
struation rather than an amenon-hea. 

Treatment. — ^An important part of the treatment is reassurance Avith the 
associated mental relief. General hygienic measures are of the utmost value: 
fi'esh air, good, appetizing food, rest, and exercise. A more direct treatment 
must depend upon a recognition of the cause. As one cleverly enunciated, 
^Tf the Avorks are in good order, the clock will strike regularly.” When due 
to the absence of uterus or ovaries, it is incurable. When the uterus is present 
but mai’kedly hypoplastic (fetal type) it is likely to be permanent. In milder 
degi’ees of underdevelopment, Avith an irregular or scanty menstruation, im- 
proAument is possible through measures designed to promote the development 
of the uterus. Dilatation of the cervix is often resorted to, with the use of 
organ extracts, especially the pituitary (aaFoIb gland or anterior lobe), and 
various OAurian extracts. The results are poor, mostly nil. 

When due to an acquired lesion of the pehdc organs or to systemic or mental 
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discnFe?. tlic Ireafineiif in. of oonr.'^’. tliaf of tlio inidorlying by 

curing a tu])ercu]<).sis, liar genera] cMnditinn i? inijirev*]. ]n ;u!< inia. tlic 
logical and safe cnimenagogues arc the indirect ones — the heinatinics. 

Probaldy llie most interesting tliera])cnti<' type is in the ductless gland 
disorders, especially the common adijwsogcnilal type associated with its obesity 
and discussed, under organotherapy. 


DYSMENORRHEA 


Dysmenorrhea designates simply painAil menstruation. Xonnally, the 
monthly function causes no actual pain beyond a slight sensation of lower 
abdominal heaviness. 

Stanley Hall, opposed to the higher education of women, disseminattxl the 
idea that women ought to he interned in cubicles during the menstrual period 
to meditate upon the phenomenon, and George Engelmann‘s clalK)rale statistics 
showed from SO to S5 per cent incapacitated by menstruation. Impressed by 
these data, onr colleges, beginning with Vassar, ai>point(Hl a woman sn])ervisor 
of the students’ health. Upon entrance, as .many as one-third had had local 
e.xaminatiou and complained of backache. Carefully kept collegt; statistic.^, 
however, .soon revealed the futility and errors of the former reasonings; it was 
!Mary Putnam Jacobi who, in her Boylston Prize Essay, 3S7G, on ‘‘The (Ques- 
tion of Rost for Women during oust ruat ion,” went so far as to say that rest 
at the monthly period was even unfavorable to health. 

Further readjustments liavo been noted, particularly since the advent of 
women into medicine, who concur, in general, in the opinion that the greatest 
change in young women is not due to any change in fashions — witness tlie 
spike heels of to-day and the present vog^ie of fashionable slenderness — hut 
because of their decidedly healthier mental attitude toward their se.K and its 
problems. 

There is no reduction in physical force in menstruation and the notion of 
an increased risk of catching cold is readily negatived by the present extreme 
tenuity of dress. 

Perhaps the most inlluential factor in fostering a “chronic dysmenorrhea,” 
particularly among college or Ijoarding-school girls, is the too-common recur- 
rent sympathy, A hypodermic of water has often proved a gi-eat and an 
illuminating help with these psyehoneuroties. Once out of college, the in- 
eapneity becomes more rare! 


Cardiovascular changes during the incnstmal period have been investigated 
by Jessie L. King ( .! ?a. J. 11*14, :14), the basal metalwlism by Kath- 

erine Blount (J. Biof, Chem., March, 1950), and the e.xcitahility of the neiT- 
ous system by l.eta Hollingsworth ; all agrcK? that there is no notable relation- 
ship between the jihenomena. Marg-aret Sturgis (J. Indus!. Ihjgienf, June, 
1953), m-iewed 5,077 women in industry, using for analvsis Elizabeth Van 
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Duyne’s bases for studying tlie students at Goucber College, and found the 
same true of women in industry. 

Lilian Welsh, long-time professor of physiology at Goueher College, is in 
entire accord with the more modern views of her colleagues expressed here. 

Clelia D. Mosher of Stanford University’- and Florence L. Meredith, Medi- 
cal Examiner, Wellesley College, and fonnerly physician in chai'ge of women 
employees. Hood Kuhher Company, have given jjarticular attention to the 
hygiene of women. The latter concludes, ^‘Mental hygiene and general 
hygiene, including general and special exercise, seem to he the treatment of 
choice in most cases of menstrual disturbances in young giiis, and in many 
cases in older women. A large proportion of such disturbances are due to 
faulty muscular development and faulty circulation within the power of the 
individual to correct” {Surg., Gynec., cG OhsL, 1920, 31). 

Unquestionably, then, regular nornfal occupations and the engendering of a 
healthier mental attitude tend greatly to lessen complaints. 

There are, however, individuals not noimal, who are in reality medical or 
surgical cases, perhaps of a toxic type. 

The pain at menstruation in a pathological case may be extremely severe, 
utterly incapacitating the sufferer as long as the ffow lasts. Such pains are 
commonly associated with some demonstrable pelvic lesion, such as an inflam- 
matoiy or a neoplastic disease. Here the dysmenorrhea is secondary. In the 
primary essential type, there is an absence of any gross recognizable pelvic 
lesion. As a rule, these pains are intennittent, colicky, and lahorlike, and 
aie spoken of as spasmodic dysmenorrhea. In the secondary form, it is oftener 
heavy and hearing down, constitating the type of congestive dysmenorrhea. 

Any general condition of lowered resistance predisposes to dysmenorrhea. 
Here we classify the severe dysmenorrheas in girls depleted hy overwork, lack 
of sleep, or improper hygiene; in this gvoup, when the faults are corrected, 
the pain disappears. The various anemias and especially chlorosis are impor- 
tant here. The latter disease, as many have noted, is becoming much less 
common. Tuberculosis likewise has been credited with an especial impor- 
tance in the production of dysmenorrhea. In this type, improvement or dis- 
appearance of the trouble often follows improvement in health. 

Etiology of Primary Dysmenorrhea. — Primary dysmenorrhea is one of the 
commonest disorders; in the aggvegate it probably causes more suffering than 
any other gynecological ailment. We are still in the dark as to its cause and 
mechanism; three theories have been offered: 

Mechanical Ohstimction of the Uterine Canal . — ^A well-known paper by 
J. Marion Sims bearing the title ‘^^Nulla dysmenorrhea nisi obstructiva,” indi- 
cated how fii-mly convinced the earlier gynecologists were as to this causal 
factor. The theorj’ dates as far back as 1832 to Mackintosh who reported a 
series- relieved by dilating the uterus. Eor years, anteflexion of the uterus was 
held to be a common cause because of the obstruction due to the kink at the 
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of jic-xioii. 'Die cvid'-ix-f* iliiX jintinn nt l.i-t n-^ 

il liiis Ix-cji siiowji that even in j-cven’ «i_v.-ni(>n<irrlH’a.-- a .'■iinnil can <'!!'n 
lx; ])ass(*(l into lln- ntern.*^. hi actual izcnitai ol’-truciion. a-; with yynaircsia. 
the pain is rarely uf the sj)asinii<!i<* type. Heyaniiny ilie ^^I]lp! >,-<•(] <-;Misal re'a- 
tinii lietween anteiiexinn and dysinenoj rliea, it is well to renieinlxT that tia re 
are varyiny fleyrees of aiitelioxion in nearly oin'-half of all nnllipara'. that a 
sliarj) antidic-xion is often found without tiny ineiistrutil jiain. and that in tnany 
severe dysnienorrlieas, then* is not the sliyhfesf anteilexion. 1 he relations 
hefween these* two eonditietns w(*rc well suinnnirized in a jniper hy ]l<>nnan 
in IhlO. 

In !( few instances, patholoyieal eojiditions do aettially ohstrnel tlie nn'ii- 
strual hlood with eonseejnent jiain. eausiny a secondary dysmenorrhea : for 
(‘xani])l(*. a hall valve* iihroid ])'dyp may jtrodnee it and must always he leorm* 
in mind. e‘S])ee*ially win*!) the* ute*rus se‘e*ms sonit'wlnit e-nlarye'el and whe'ti the* 
)>ains have* come on after e-arlier years eif ease. 'J’he* amount of iiow is apt let 
he increased. 


1 



Fan ]]2. — Fkiai, Tyck e»r rTrinxi: ITyrorr.Asi.v (rrmrs r.eniMrxTAnn's or. rrrrAi.ns) 
(2 A.M) ;!i. AS (’oMi'Aiaai wrni XoaMAU.y Drvia.ori.a friaa's (]|. 


Xcuratiia . — In many, then* is a strony neumtie factor. When the thresheild 
fell' jtain is yn*atly hnvereil. a siitnulus harely notiee-d in the* normal womtin is 
niayniHe*d into actual pain. In sue-h there are other aceompanyiny nervous 
symjiteuns and neil infrcijuently a hysteria. 

]] iflHipJasu! of iJic Onjaiis. — 'I'liere is an inelitiatiem in recent yettrs to put 
more stress on this factor as a cause of the ]»rimary type*. In a nte-rus of an 
infantile typo, we ilnd freijuently amenorrhe*a or ediyomenorrliea. and .'some- 
times dysmenorrhea. Intt it is in the far commoner liypojda.sias of mild dcirrce 
t uterns suhjuilH-seens 1 that dysmenorrhea is most marked. These various 
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grades witii their clinical characteristics were studied by Novak (/. Am. M. 
Ass., 1918, 71). 

As to the mechanism of the pain here, no positive statement can be 
hazarded; the immediate cause is presumably a spasmodic muscular coutrac- 


7 



Fig. 113. — Types of Infantile Uteri {2, 3, and 4), in Comparison \yith the Normae 

Uterus (1). 


In all the cervix predominates over the corpus. In 3 is a moderate corporeal anteflexion, 
while 4 illustrates the more characteristic cervicocorporeal anteflexion. In some cases the 
cervix is normal, in others long and conical, with pinhole os. Uteri of infantile type may 
be of practicallj' normal size or considerably' smaller. 


tion explained by some as due to vascular defects or to an abnormal dispro- 
portion between muscular and fibi'ous elements. Inasmuch as the endo- 
metrium here undergoes the premenstnial swelling as in the nomal uterus, 
it would seem that there might be too little room for expansion, evoking ex- 


7 



Fig. 114. — ^Types of Subpubescent Uteri, Showing Only Slight Differences in Size 

FROM Normal Uterus ( 1 ) . 

In 2, 3, and 4 are shown, respectively', corporeal and cervicocorporeal anteflexion. 


pulsive efforts. This seems plausible as this type of dysmenorrhea diminishes 
or disappears with the establishment of the flow, usually on the first or second 
day. 

Etiology of Secondary Dysmenorrhea. — ^Almost any well-recognized form 
of pelvic disease may be associated with dysmenorrhea. Most important are 
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1 f> ^ 

jK-lvio inflainni.'tlnry (jipp.'iFf?. in-opla'-niF. jind ii'frinr fip-"- 

ciiilly rot rollc'xinji niid rf'irovor?ioai. The iiulivirhiii] f:iol<ir iii (iofoniiinin*: tio' 
of is proaf. Jf is surprisinir to not** laov little joiiti tln'n' «<ftru 
is when ]K‘lvie disease is extensive. Apiin, another woman may stiiter ex- 
eriteiatinfr ])ains associated with a small snhnnieons or interstitial myoma. 
Of the p’oiips of most im])ortant «*anses nnmtioned ahov(‘. O. H<ddeji found, 
in a series of om* tlionsand eases in the av'm'eohtirical wards at tlx' .T<thns Ilojv 
kins Hospital, that retrodisplae<‘ments wen; associated with dysmenorrhea in 
■11 per cent, pelvic inilaminafory disease* in .‘)T ]>er e(“tit. .and nterine myoma in 
11 per cent, the 11 per cent remaining Inang divided among various less fre- 
quent all’ections. 

Treatment. — 'J'reatment is directed either to relief dtiring tlx' attack or 
to permanent relief. 

JirJicf (hn'i)u/ Aiioch. — O e n e r a 1 H e a s n r s. — Of gem'ral measures, 
e.veept in the mi]d(M- grades. re.st in lied is <tf the utmost inqtortance and nsti- 
ally resorted to by the patient of her own volition. When mild, tlx* rest for 
a few lionr.s is often all that is m>edcd. Jf nx)re seven*, the Ixnvels should he 
W(!ll evacuated and a hot-water hag applied the lower abdomen. 

Drugs. — 'J'hc drugs used in treatment have been legion, among the most 
valuable being the several coal-tar derivatives, phenacetin. ae<*tani1i<l, and 
iintipyrin, phenacetin perhaps being the most desirable because least dejiressing, 
Jn using such remedies. att(‘ntion must be given to the coiulition of the heart, 
combining cailoin with the analgesic. One of the following prescriptions will 
often prove servicealde : 


Acetphen .I i 

Calf gr.<. vi 

Sod. bicarb, q.s .1 ii 

^1, et div. in chart, no. xii 


Sig. One powder with water every three hours. 

I> Acetanil grs. .\v 

Calf grs. viiss. 

!M. ct div. in caps. no. .w. 

Sig. Cue capsule every three liours. 

Closely allied to these tar derivatives are aspirin (acidum ncetylsalicylic) 
aiul pyramidon (dimethylaminantipyrin ) ; the fonner. in tablet form. 5 grains 
every four hours, pyramidon. in capsules, o to (I gra.ins every four hours. 
When the pain is too severe, add small doses of codein to the alx)vc, as: 


1> 

Acetanil 


XV 


CaiT 


vii 

iii 

^i. ot 

Codein. sulph 

div. in cajis. Jxe xv. 


Sig. 

One capside every three or 

four hours. 
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According to Mattlaews Duncan, the best drug is guaiacuin, given 10 grains 
three times a day, beginning a week before the onset of menstruation. 

The two most efficacious drug-s are so dangerous that they should rarely, 
if ever, be used. We refer to morpbin and alcohol, the 'administration being 
very apt to induce the habit of regular use, especially when the occasion arises 
regailarly. Rarely, where the cramjDS are intense, opium may he given guard- 
edly, as recommended by Hirst : 


Tr. opii camph o i 

Tr. zingib 5 i 

Sp. chlorof o ii 

Syr. acac 5 ss. 

Aq. menth. pip. q.s. ad 5 iv 

M. 


Sig. One tablespoonful when required for cramps. 

Such a prescription ought not to be released to the patient to be renewed p. r. n. 

We have often had quick results from belladonna, in a sui^pository of half 
a grain of the extract, or from the extract of opium, quarter of a grain, com- 
bined with the belladonna. 

Wlien the nervous symptoms are most marked, it is well to resort to the 
bromids, but owing to their mildness, they need the addition of some more 
decidedly analgesic drug. 

We have used with effect, at the onset, a warm enema of say 6 ounces, 
slowly given in an empty bowel, containing 30 to 40 grains of sodium bromid. 

Many vegetable drugs have been credited with efficacy in relieving dys- 
menorrhea, such as viburnum, prunifolium, apiol, and helonin. It is clear, 
however, that their phannacologic action is nil. Sundry proprietary mixtures 
containing these drugs have had considerable vogue, owing their ‘Virtue” ( ?) 
to the considerable amount of alcohol ingested. 

The drug we have found best, in this type, is atropin, which diminishes 
the irritability of the autonomic uterine nerve-endings. Its use should begin 
two or three day'^s before menstruation, to be continued until the second or third 
day of the floAV, depending on the usual duration of the pain. The ordinary 
dose is about %20 gTain every four hoiTi’s. Patients differ in their tolerance, 
so it should be gVen to the point of saturation, as detennined by the dryness 
of the throat or a slight disturbance of accommodation or flushing of the cheeks. 
Atropin often relieA'^es where the other drugs haA'^e failed. 

Recently, Macht and others haA'^e lauded the use of benzyl benzoate as an 
antispasmodic, but OAir oAvn experience is disappointing, the results not com- 
paring with atropin. When benzyd benzoate is given in an alcoholic solution 
or Avith the aromatic elixir of eriodictyon (Litzenberg) to disguise the bad 
taste, the dose is 1 or 2 drams every’^ four hours. 

Permanent Relief . — The many'^ plans of treatment advocated indicate that 
no one is eminent^ successful. This applies especially to primary dysmenor- 
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r)K’;i ■\v)jic}) rMiuiiuH ;i? :t crux in Tiu* rr.'urt t<t li_vi:t<>n I'N'iny ;it 

tinif'H r<‘\'(‘;iJs fin* hiniits of lli<* trviicciildi;!'^!, ] h*- f rdiitnn ii* <>i tli<* 

<\v<) Ivpcf: of flvsiiK'iinrrhc.'i ij-' fJiircmif- jiii'I 'lirv v/ili E' <] <‘-|Mra;f'!y. 

3^ r i in a r v 3) y « ni ** n n r r li <■ :i. — J'lu* ji3jy>i<i!<iyica3 curd i.'-' j)r< ”i!;!in\v ; 
it, is w.’ll-lujown that this jiraftidally always ovcrconifs the jiriiiiary <lysin( n<'r- 
rliaa, JCvnn wiflioiit propruanry. niarriadf* soiiH'tiiin's Itriiiits yrca.t n'licf. Ln- 
fnrfuJialf'ly, lidwovcr, it {.■amiot Ix' jnr-scriExl as roadiiy as a driiy, 

1. Iia])i(l dilatation of thr* corvix still mnains the must ])d])nlar method of 
treating this typo of dysmcntirrhoa. hoin^- based jirimarily n|x>n tin- iiotinn 
tliat, tlio dysmonorrhoa is ohstnietivi-. While the theory is ineorreet, as so often 
happens the remedy is ofti-n etih-aeions. (e) yiviny a marked temjiorary relief, 
(h) takiiif^ tlio (‘d^e off tin- jiain and niakimr it hearahle, (f) pviiiir oeeasion- 
ally eomjiloto permanent relief. (//) •rivinir no n-lief at all. 

There is no lo^ie in eomhiniii"’ the dilatation with a eureltaye of fhi' ntenis 
ajiarf from any special indication. If, however, there is (he sli'rht<'st reason 
to suspect a possible small intra-nterine (nmor, the eervix shonld lx,- expanded 
and the interior exjilon-d with .sound and polyj) forceps. 

There is an inereasine: tendency to abandon the ohh-r paralh-1 blade dilators 
of the Goodcll-Ellinaer tyjie for (he lli-irar series of dilators, jirradnated say from 
a millimoter.s np to 15 or 20, as alTording' a better dilatation of the internal 
os nteri. 

Holden annlyml the report .s of ninety-live patients, coverintr a period of 
from one to twelve years aft{‘r dilatation and enrettaire for dysmenorrhea, and 
fonnd that •}(> jier cent were entirely or greatly relieved for at le:ist one yetir, 
with a reenrrence after a year or more in 7 p(*r cent. 'J'hirty per cent experi- 
enced no relief at all, while the remaining tlO per c(‘nt had hnf sliglit relief or 
relief f<w a foAv months only. i\rarked maldevelojmicnt wa.s present in (wetity 
cases, only 25 per eent of wliieh were relieved. 

2. Dilatation of the eervix is sometimes combined with the confinnons 
dilatation by use of an intra-nterine stem-pessary, tlie llieory being that the 
])cssary st imnlatcs eonfraetions and promotes tin* development of the nterns. 
Tlie nse of sneb a pessary is not n-Iflmut definite risk, even of an ascending 
infection. It most freqncntly takes tlie form of an (‘ndocerviciti.s witli a ])er- 
.«istent discliarge, but, if may even provoke a pelvic cellulitis or salpingitis. 
3f it is used at all. ibe patient, sbonbl lie carefully watched and the possarv' 
removed at the slightest hint of trouble. 

;k 3’lastie o]ierati(nis on the eervix have been recommended bv Sims, 
Dudley, and Eozzi for the relief of a su})pt)sed cervical stenosis, but experience 
fails to eontirm their value. Done by inexjx-riem-ed operators, these jdastic 
ojH'rations have frequently left tlie patient with a eervix in such a l)ad condi- 
tion as to ju'event lier carrying a jmegnaiu-y to term. 

b e e o n d a r y D y s m e n o r r li e a.- — Tlie permanent relief of this form 
de]H‘iuls ujHui the r<‘inova] or e.'rreetiou of the causative |X']vic factor: the 
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removal of a myoma, of an ovarian cyst, or of a pyosalpinx, or, again, tlie cor- 
rection of a retrodisplacement. The technique is discussed in other chapters. 

In extreme forms where not infrequently the patient is little more than a 
semi-invalid chained down to this function, either suffering unbearahly or 
spending one or two weeks getting over it or racked by the molimina a week 
or more in advance of the onset, where in, the past surgeons have been tempted 
to remove the ovaries, or the uterus, the treatment of the utmost value is to 
check, or at times to stop the menstrual period several years, by radium or 
x-ray (Chapter XLIV). The aggravated ‘Incurables” of this group offer from 
time to time the best results obtainable from ray therapy. 

Membranous Dysmenorrhea. — ^klembranous dysmenorrhea is a rare form, 
usually severe and cramplike, with the passage of large or small pieces of 
membrane with the discharges. The membrane may be expelled on the first 
day, but it more frequently comes away on the second or third with great 
expulsive pains and sometimes in a single piece. There can be but little 
doubt that this represents an exaggerated phase of the normal menstrual proc- 
ess, the superficial layers of the endometrium ordinarily being cast off in 
small portions ixndergoing autolysis or degeneration. When the entire super- 
ficial endometrium is thro'wn off, it resembles that sometimes seen in an 
ectopic pregnancy. There is considerable individual variation in the amount 
of the endometrium thrown off. 

The treatment is unsatisfactory. Curettage does not help. When severe, 
the use of radium is indicated to check or stop the flow. 

“Nasal Dysmenorrhea.” — In 1893, Eliess called attention to “nasal dys- 
menorrhea,” the biological connection between the reproductive organs and the 
nose having long been known. He described two areas in the nose, designating 
them as the genital spots, stating that during menstruation they are swollen 
and hypersensitive. In many, he declared that the dysmenorrhea could be 
relieved by a simple cocainization of these spots. While his results have 
been verified in observations by Sehiff, Linder, Mayer, and Bi'ettauer, it is 
likely that the results were largely due to suggestion as apparently shovm in a 
report by Kuttner. The cocainization in some of these cases is first tried 
as a test, then, if positive, according to Mayer and Brettauer, more permanent 
relief secured by treating the genital spots at intervals with trichloracetic 
acid. The matter remains sub judice. 

INTERMENSTRUAL PAIN 

Intermenstrual pain is a relatively infrequent pain, occurring regularly at 
a fairly fixed date between two menstrual periods. The teim “intermenstrual 
pain” was first used by Sir William 0. Priestly. In Germanjq it is com- 
monly known as “Mittelschmerz.” The pain may be either dull and aching, 
sharp, or depressing, and is referred to the lower abdomen. It lasts a few 
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liour5 or ovon F^vcni] nn'l is- fr< qiifn^ly r.ri’'njnpanir(l In- ;>■ i-licrn v; 

(lipc'li.'irgf*. iisn.'illy fif n clinr.'H’tcr. Tii'-rn iX iisuislly lif.tliii; 

onli.'ir in tlio nifiiFfni:!] ))i«torv or tin* pHvio findinc.'. Xodiinir kno- 
llic eliolo^y oxcc])! tlmt. it ■vvoidd s-ffin tlint it may in ?Hm<‘ way I"' afo-i 
with ovnlnlion, occmrin^ nnrmaliy nlwnit tliis time. 'I’n-atnif-nt is not 
factory. H marked enoneli. it skonld ke manag'ed like a dysmenorrhea. 
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CHAPTEE VIII 


UTERINE HEMORRHAGE 
Howard A. Kelly 


ETIOLOGY 

1. Functional 

Menaeci-ie 
Chlorosis 
Menopause 
Blood Dysceasih; 

2. Organic 
Eocal Infections 
Ruptured Hymen 
Hypeeplastic Endometrium 
Tueerculous Endometrium 
Polyps, Cervical and Intra-utebine 
Submucous Fibroma 

Fibroid Tumor of the Uterus; Adenomyoma 

Carcinoma 

Sarcoma 

Abortion and Placental Polyp 

Extra-uterine Pregnancy 

Salpingitis 

Senile Vaginitis 

Syphilis 

TREATMENT 

Temporary- 

Drugs 

Hygienic Measures 

Curettage 

Radium 

X-Ray 

Surgical 

Many gyaiecological diagnoses are made by proceeding from a particular 
symptom and investigating and excluding one by one the various diseases likely 
to give rise to such a symptom until either by exclnsion or by direct discovery 
of the cause the diagnosis is made. 

Hemon-hage is a symptom common to a number of gynecological affections, 
which, alv^ays demanding a thorough investigation until the cause is manifest, 
may be either trifling — as in the old -with a desquamative vaginitis — or more 
marked, even leading to an aplastic anemia and condition of the bones. This 
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]:i()<T (tf li<')iifirrli:iiic i- jil''* ;!— with r iUi'i v.itl; 

of flip )f., td.-iv nsi'r*’ 

c.'iiifcr. Inrpi' jilimid }>''iyjn. ;ni(l iiiyitinn. wlicn it Isiin ('vrn |iri*vr;! 
fiit.'i]. ]ii JiiiFfnrri.'ia'’.''. tin- Mooily diFcliarj:*- i' ;i]'t to 'm ,-pisr;- 

Aviili ilio Jj is )i);f‘\vi?i- in liyi!:itiil in .-sil'- 

iinicfiUK jK'lypi. ('sj)(-(n’:i]!y iIkif'* scckiii” t^* f.-cjijM' l»y tin- ci-rvix. nii'l in .■-■<ni'’ 
Fiintniiinfn. 

liPnauFc a ])orio(1if‘al disfliar^o of Mood from tlio vagina, fnnn mmarclio 
1o iiK'iiopansfa i? natural to women, ami the amount lost is suldoet to variation-, 
the j) 0 S'sil)ly S(‘rious siirnilicanee of a liemorrliaot* is often overlooked and in- 
vestifration )Ktsf])om‘d until too lat(‘ to intervene sui>eessfull_v. 'i'liis apj>lies 
witli ]);irtieulj>r foree to tin* menopausal peri<'id wlien irre^rularities and a 
marked depree of variation in tlie ilow is exp(‘et(’d and commonly regarded as 
n.'ittiriil. A serious obstaelf' lies in llie ever ready assnninee of older women 
that, the expected is Inijtjtiming as they recall others who w<'rt' worse and 
reeov(‘red nicely. 

]n allirminit,’ tlnit ti woman hits heniorrhaues, we ])ostu1at(* a norm from 
which she vtiries. 'J'here is. howcvin-, no ideal tixed norm. excej>( in so far 
as experience has estahlished tin individual average monthly tpiantum. As 
women measure these thinas, one or two tihsorheiit najikins a (i.ay durinjx :i 
jteriod Itistinji' from three to tivi' days, lessetiinj: toward its tennimiiion, is tin 
!i])proxinnite stiuidtird; there tire, however, those of jileihoric hahit who tilwtiys 
rc'^ularly How much more freely, while others are Inihitiially sctinty. Apiin, 
there is the sttindard of hetiltli; if the monthly How seems tiK) frt'f.' and i.s 
wetdcenini^ or causes aneniiti. it etills for inve-tiinuion. 

Etiology. — llleeding etises imiy he divide<l aeiierally into fnnetional and 
orgiinie. 11ie fnnction'il tire often due to disturbed ovarian sceretion or may 
depend upon .some dyserasiti, such as heinojiliiliti. ])ur]mrii, or ehlorusi-. An 
mirecojiinzed .syjdiilis is often resjionsihh* for .‘^erions hem"n’h:ia<s ndieved 
('Utirely and only ndievahle hy ti})j>io])nate antisyjdiilitie trcjitmeni. lox-al 
infections in remote ptirts must alwtiys he eonsidored and invest iatued. 'J’he 
oratuiic causes tire maliananl growths of the vagina or nierns. tumors of the 
nti'rus and ovttries. tihortion, ami pelvic inthimmatory disease, as well tis eysts 
of the eorj>ora Inti-a. 

'j'lu‘ etiort to loetite the .source and <-tiuse of a heniorrhaao ea.lls for a direr-t 


ex.'imination of all the jielvie <iraans in tie- justiiiahle hope of iitHiing the le-ion 
at .some jxdnt or points hctwien the vtiaimil omiot tnid the ovtirii s. ('on- 
sj'icnons eX\*e]nions to this rule of a diseovcralOe local le-ion tin- tic- tnvojia.tliiir 
licniorrhaavs of ;i severe, inirticuihle lyt'o. <lu<‘ to rhanaos in iho ntorim- juns- 
cnltiftiit' with emhirteriiis : here iiothina tijtj'-.-ars hm an o.-ra-iomd onl;<ra>-d 
ntcrus. ’J'he diagnosis "myopaihia nTciimt” is mtoh* liv excln-ion. 

In examining ti ]>aiic2!i, om- must he.ir in tnital ail y •S'ilde eauso? of 
hcsiiorrhaac. 
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1. Functional . — e n a r c h e. — There are marked variations at the 
change of life within physiological limits; for example, the intervals become 
irregular and may be characterized by excessive fluxes. If a thorough investi- 
gation reveals no demonstrable lesion, the treatments should be palliative 
always, with rest and regulated bowel function and suspension of undue exer- 
cise, avoiding tire and sometimes even study; it may last for a period of sev- 
eral months or a year or more. 

Chlorosi s. — The prolonged, excessive, pale, exhausting flow of chloro- 
sis appears in the menarchal period and demands careful treatment — ^rest 
judiciously combined with fresh air, emptying of the low alimentary tract, and 
the administration of iron with arsenic. 

If a continuous excessive flow becomes alarming in the young, an examina- 
tion becomes obviously imperative made in the virgo intacta under an anesthetic 
in order both to spare the feelings and to secure the complete relaxation neces- 
sary to a satisfactory bimanual recto-abdominal exploration of the pelvis. It 
rarely becomes necessary to rupture the hymen, in conformity with a salutary 
dictum of the ancients, ‘‘Magnum est crimen peiTuniperc virginis hymem^ It 
is to the credit of the Jews that of all people they still feel most strongly on this 
head (Dent. 22: 14, 17). 

Menopaus e. — ^Among the varied phenomena of the menopause are the 
expected irregularities in the menstrual function. Suffice it to say briefly here 
that any marked deviation from the customary amount of flow ought to be 
investigated carefully by a searching local examination, including always 
a curettage. Aside from systemic causes, we have several local factors to 
consider; namely, the liability of the cervix and body of the uteims to cancer, 
the possibility of uterine fibroids or polyps of the cervix and of the body, 
changes in the myometrium producing what are called for want of a better 
name myopathic hemorrhages, and tumors lateral to the uterus. The prime 
object of such an examination is always to discover or to exclude cancer. 

Blood Dyscrasise.^ — Faulty blood coagulation causes hemorrhage, 
particularly the oozing type. Whenever bleeding from the smaller vessels be- 
comes difficult to control, the coagulation time of the blood in vitro should be 
ascertained. A simple method is to draw 6 to 6 c.c. of blood from the arm 
into a Keidal tube to compare with the mean time of normals taken under the 
same conditions, which on the average should not exceed ten minutes. This 
procedure is capable of universal application and is probably as accurate as the 
more refined methods where much smaller volumes are involved. If the coagu- 
lation time is too long or the clot too weak, one of the coagulation factors is at 
fault. There are three factors in blood coagulation: (1) Fibrinogen, converted 
to fibrin by thrombin; (2) prothrombin, converted to thrombin by the action of 
the ionized calcium and tissue extracts; and (3) blood calcium. 


* Contributed by Fred. West, Howard A. Kelly Hospital. 
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]>alKira(nrv Ifvfs for llir<tni]>in aii'l in ili'- .'•ornsn “f {In- r’ot 

will fnniif-li all tin- dafa iif*o4-c>:iry. for if K>tij ‘liroinlun auij o.'.lciinn a.rc la-r- 
jnal. tlifji (lion; iniiFf lx* a hn*!; of filtrinntri'ii l for wliii'h wo lia.v*' no *f •' in 


original blnraj. I'liip. lutwovor. jf a very ra.ro jdiononii rion ; n-naliy Jhi n- i.' 
oitlicr a low llironibin coiitonf f>r a calcinni «]'-!icic!!(‘y. lUn'ding <hii- t<* faulty 


coagulalion can usually Ik* s}'>j)])cd by any of the connncn-ial fonns of tiuoiid'iu 
injccled .suboutiincously, but, where a real «-ali‘iuin detif’ienr’y oxists, tliis is only 
a fein|)orary cxpedicjit and means must be falcen to promote the as^imilatiotj of 
ctihdtim, as for exiunph*. a <liet rich in eahaum salts — green vegotablfs. fari- 
naceous foods, bulterinilk. Sah should be used sjairingly and ealciuni laetat*- 
falcen by mouth. G{M)d results will usually be obtained by taking ."t gratns of 
calcium lactate daily for three weeks, then, alternating wcM-kly. one week <ui 



Fio. 11.^. — I’oi.vroji) “KNDOMrTKiTis,” snowi.su l’:xii;Nsivr. ]’Arir.t.Ai:v ()i! I’.'.anvvTif or 

rrianxi: Mccosa. (T. .S. gulliai.) 


calcium and one week oiT, as long tis necessary. I'ive grams — ;i lev(*l tea- 
spoonftil — should be dissolved in a glass of hot water, ami oiie-third talnai at 
breakfast, lunch, and supper. ]3aily mild exjuisuro of the l,>ody to ultraviolet 
rays is very benciicial in prontoting ealeium absorption. 

Calcium deiieiency may he temjKU'ary after In'avy Ideeding or ehronie as 
in faulty metabolism. A word of caution anent transfusions is not amiss. 
One must always remember that the exaa'ss of sodium citrate usc^l to prevent 
coagulation of the donors Idood hinds its equivalent <»f the recipient's blood 
caleimn and thus aggravates the ealeium deiieieiiey unless calcium therapy is 
instituted simultautxnisly. The minimum of citrate ncc<'*ss;iry to ])reveiu 
wagnlation should not, therefore, K* exceeded, especially when we transfuse 
for calcium dctlcicucy. 

Onjanir , — Focal Infect ions. — Focal infei:ti<»ns in remote parts, 
such as the mouth, tonsils. le<‘ih, and sinuses, are from tiim- to time n-spoti-ii.do 
for serious menstrual hcmorrhagis. Aticjitioti to this sometiim-s results in an 
entire clcaritig up of the trouble when no otljcr cause is discoverable. They 
are of c*sj>eeial imixArianec in the yotutg. 
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Fig. 116, — Typical Endometrial Hyperplasia Consisting of a Heavy Stroma in Which 
Lies Irregular “Swiss Cheese” Pattern of Glands Lined ry a He.vvy Epia’iiELiuM. 

Note absence of all signs of infection. Mitoses often present in stroma not visible under 
this magnification. (J. H. U., Gyn.) X 180. 


One girl of sixteen was curetted twice for excessive and prolonged inenstnia- 
tion with marked secondary anemia, with teinporaiy benefit. Kay therapy 
was then considered. On the advice of a consultant, the 'mouth was examined 
and infected tonsils found and removed. Following this, the first menstrua- 
tion was somewhat excessive, hut thereafter normal. While removal of dis- 
eased tonsils by no means cures all cases, this focus must be borne in mind. 
In older women, infections of the teeth need special consideration, 

K u p tu r e d H y m e n. — In rare instances, the ruptured hymen of the 
newly wedded bleeds enough to call for operative interference. The cause, as 
well as the cure by a clamp and a suture, is obvious and easy. 

Hyperplastic Endometriu m. — Hemorrhages and a protracted 
menstrual period are sometimes due to an excessive overgrowth of the endo- 
metrium, either as shown in Fignre 1.15 or in long acuminate tufts filling the 
uterine cavity, a condition erroneously labeled endometritis by our predecessors 
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;ii!<] not to 1t(> ffr tli<' ]'](_v-iit|oi'ic;!] 

of pi'owtl) ;in<] <i<',-fj!i:!mn!ioii, 1 ins 
fitnii is oft<■Ji(•^f foiiiid ii3 wojiion iimr fojtv 
is iijvl 1<) l>i' ” 00(1 v(':i!-on from ‘Iso 
liisfoi-y 1o snsjK-ot ;ui ;ifl(‘ii(K-.'iivi)ioin;i of tin; 
Itody. I’jitil i1k' .’nlvoiil of r.'idinju. its sov- 
crcipi euro, it \v:is my ensloiii in oxlronu* 
<’;iso.s in younfior ■\voni(?n {<i onrotio sysloin- 
.'ilioiilly :in(l llioivm^zlily jiff<'r nm* or two (];iys 
of fro(! monslrmil How, ;i jiioiIumI yieldin': ox- 
oollont results tlioujrli not enrutive. 

T u 1) e r e u 1 o u s ]‘i n d o ni e t r i ti m. 

■ — tSoJiK! irre"'ul;!r lileedintr. ;i eurett;i!:e yi<dd- 
iiif^ .soiint etidonietriuni. and the niieroseopic 
diseovery of fubereles oeeasionally reveal an 
unsuspeefed lesion wliieli may or may not be 
associated with eliaraeteristie hardened or 
noduhir ttthal isthmi. 

P o 1 y p s, (.’ e r v i c a 1 a n d I n t r ;t - 
u t e r i n e. — In a fairly lari^e gytie<'ol(»”ieal 
jtraeticc, one is not infnajttently rewar<Ied hy 
discovering a uterine ])oly]) as soon its ihc 
s]KH.!ulum is introdticed, olTering a brilliant 
ojjjiorf unity to illustfiite the old adage, “hd/e 
aiusam vi lollUuv rjjcctii't." Plie treatment 
is either to grasp the growth, if it is a small 
one, with it jtolyj) fori'cjts itnd twist until it 
comes olT, or tt* use electric high frctjtieney 
tlesiecation, destroying it readily in .y-iin. 
l.iirger polyps call f<tr cireumsjH'etion on ae- 
connt of the risk of heniorrhitge. Here the re- 
moval ought to he done in :i hosjiitiil where the 
eerviciil ciiiiitl c;m he dihited and a soft 
tumor easily extracted, iuid the p:itient packed 
lirndv if necessarv to check the hemorrhage 

« 4 V_ 

which is. however, usually tnoderate, A 
larger tihi-oiil i)olyp may ev<'n call for a free 
anterior incision up into the uterine hady. 
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in the nterine cavity for the free escape of the discharges. If the patient is 
profoundly infected, it is nsnally best not to anesthetize hut to remove the 
tumor piecemeal in several sittings, using strong saline (4: to 5 per cent) -irri- 
gations in the intervals or a warm continuous irrigation. 

If there is no sloughing and the field is 
clean, and the examination reveals other 
tumors in the uterine body, it is best to 
operate, removing the whole through the 
abdomen. 

A single lesser growth can be extirpated 
from below by doing a formal vaginal opera- 
tion surrounded by all due antiseptic, pre- 
cautions. It is vitally important in each 
ease to assure oneself by a thorough bi- 
manual examination that the tumor is not 
an inversion of the uteims, by noting the 
presence of the body of the uterus above it. 
In removing a submucous tumor, one must 
also remember that there may be a partial 
invei’sion. An accident here is avoided by 
bisection. 

With the patient in the lithotomy 
posture, the cervix is grasped by a Jacobs 
forceps and detached from the anterior 
vaginal wall by a semicircular incision. 
The bladder is then separated as far up as 
the peritoneal reflexion. The ceiwix is 
now grasped with two tenaculum forceps and, Eigiire 121, split between 
them up into the ute,rine cavity, widely exposing the tumor which is re- 
moved by repeated wedge-shaped excisions until it begins to collapse, when 
each side of the tumor is grasped and drawn down and out as far as possible. 
It is now completely bisected through as far as the loose tissue investing its 
opposite periphery. From this point of vantage, both halves are shelled out, 
The bed of the tumor is examined for hemoinhage to be checked by suture', 
and the cervical incision is closed -with catgut and the vaginal vault reunited. 
Leave a drain or pack in the uterus if there is any more than slight hemor- 
rhage and keep the patient in bed for a few days. 

Fibroid Tumor of the Uterus; Adenomyom a. — A bi- 
manual examination, always under an anesthetic when necessary for complete 
relaxation, reveals any fibroid tumors and need not be dwelt upon here further 
than to remark that one must ever bear in mind the not infrequent association 
of an adenocarcinoma or sarcoma of the body. Mistakes here are so serious 
and so fatal in their consequences that the exclusion of both of these compli- 


Fig. 120.— ISIethod of Estimating 
Pkesence of axd Grasping a Sur- 
Mucous Polyp Preliminary to 
Torsion for Its Removal. 

Right -liand smaller figure is method 
of estimating presence and size of a 
fibroid polyp by the uterine sound in 
three positions. 

TO. myoma; a, b, o, sound in three 
positions estimating size and attach- 
ment of pedicle. 
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eating conditions lieconies one of flio important o])jf‘clivf>s in tlio investigation 
of fibroid nteri. It is generalh- stated that '1 {)er cent of all tibroid tnniors 
arc tints malignant. If -vve exclude tbe nonbeniorrbagic tibroids (a largt* 
group) and confine onr stittistieal studies to the bleeding tnniors. the jK'rcentago 
of malignancy will be mncli bigber. 

The adenoinyomatons type 
of tumor is ebartteterized by 
excessive prolonged periods 
associated with unusual jtain 
and tenderness. Aside from 
this latter characteristic, it is 
hardly distingui.shable from 
the common fibroid growth, 
diagnoses being made as a 
rule after removal. 

C a r c i n 0 m a. — Common 
causes of irregnilar liemor- 
rbage in middle life and 
biter are cancer of tbe cervix 
and of the body of the uterus 
and complicating fibroid tu- 
mors. The cervical cancer is 
usually obvious at once in the 
friable, often foul, easily 
bleeding, fungating, or more 
or less ulcerated and excavated 
cervix. A ragged orifice is al- 
ways suspicions and often 
yields abundant tissue if 
scraped within with a small 
enret. 

A site of the cancer caus- 
ing hemorrhages, often over- 
looked, is within the cervix 
which externally appears nor- 
mal. Any cervical tissue yielding to the curet is almost certainly malignant, 

S a r c o m a. — This is one of the rarer causes of hemorrhages, usually af- 
fecting the uterine mucosa or arising by metaplasia in a myoma. The hemor- 
rhages are irrcgnlar, free, and protracted; the abundance of material removed 
justifies a suspicion confirmed by the microscope. I have seen one case of a 
tumor not over 2 centimeters in diameter discovered by curettage. 

A b o r t i o n a n d P 1 a e <> n t a I P f> 1 y p. — In marri(‘d women, 

threatened or incomplete abortion must always bo suspected as the cause of 



Fig. J21. — Bisrcnox or .Sri:MLToi\s Myom.\ Snow'i.xr, 
Avoiiu.xcK or Piatnoxr.u. I.wkksio.x j.nto It.s 
I’KDicu:. 

Skrtdi from memory of ppeeimen seen in colleetion 
of Wertli of Kiel in 1S8S. 

/’. pecUolo: li, inverted peritoneum; C, peritoneal 
adhesions. 



150 


GYNECOLOGY 


a menorrhagia until its existence is disproved, thus avoiding mortifying mis- 
takes. 

The leading symptoms indicating a threatened abortion are pains due to 
uterine contraction, loss of blood, and as a rule an enlarged more or less boggy 
uterus ; the discharge not usually profuse at first may be dirty brown or consist 
of fresh red blood and coagula. A premonitory bleeding may hang on irregu- 
larly for weeks or even months, or it may terminate shortly in the expulsion of 

the ovum. The diagnosis 
miist be made from the his- 
tory of a missed period and 
the presence of some uterine 
enlargement. Sometimes, the 
pregnancy is too early to be 
suspected until the curettage 
is made. Little villous 
threads and dark coagula 
are characteristically inter- 
spersed through the fleshy 
masses. If there is any 
doubt, the microscope will 
settle it. 

Part of the long-retained 
fetal elements and clots be- 
come Avelded together and 
molded into conformity with 
the uterine cavity to form a 
placental polyp, Eigiire 122, 

hanging on to the uterine 
wall, becomes coated wdth layers of old coagula until it hangs down into 'and 
out of the cervix, a rounded, somewhat pedunculate, polypoid mass. 

E X t r a-u terine Pregnane y. — Irregular hemorrhagic discharges 
are characteristic of extra-uterine pregnancy, which may prove misleading if 
suspicions are not at once aroused by the significant history of amenorrhea, 
sudden and severe lower abdominal swelling and tenderness, anemia, and the 
often decisive bimanual examination. Curettage here often yields a typical 
decidua (see Chapter V). 

Salpingiti s. — It is quite common in salpingitis to elicit a history of 
excessive menstrual flow. Here the examination reveals the lateral mass or 
masses and the localized tenderness on one or both sides at the vaginal vault; 
it may be associated with a febrile reaction. The hemonhage is rarely threaten- 
ing and must be treated symptomatically as a part of the serious lateral intra- 
pelvic disease. 


while the placenta, still 


Hemorrh. placenta 



Fig. 122. — ^Placental Polyp, Product of Incomplete 
Abortion, Formed by Contractions of Uterus 
Acting on Hemorrhage Taking Place Slom^ly at 
Placental Site. (Bumm.) 
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Senile Vagin iti s . — Senile A'.nginitis will be snsptvk'il when ji wnman 
well past the inciiopauso fears cancer bceanse of some slight ‘'■S 2 )ntting" of blood 
noticed on one or two occasions. Here, too, one must carefully e.xelude eancer 
of the cervix or Iwdy, while not failing to rccogni/,e the adherent surfaces and 
the denuded epithelium at the vaginal vault. Frequently, the upper vagina is 
more or less partitioned otf by a falciform septum altove which secretions :ic- 
cumulate giving rise to a vaginitis with pus and blood. The amount, usually 
scant, is sometimes fairly free. A .3 jter cent silver nitrate solution should be 
applied, followed a mild cleansing with treatments at intervals of several 
weeks until the surface heals. 

Syphilis. — The general routine physical examination and the Wasser- 
maim reaction reveal syphilis as a cause of hemorrhage which may be checkeil 
by the appropriate antisyphilitic treatment. 

Treatment. — Temporary . — To stoj) an active liemorrhagc temporarily, put 
the patient in the Sims or knee-chest posture and apply a pack largo and firm 
enough to make pressure against the vaginal vault ; this should be renewed 
within twelve or twenty-four hours. 

The use of drugs to check uterine hemorrhages, practically the one rcsoui-<,'e 
of our forefathers, is for the most part futile. Ergot, ingested in the past by 
thousands of tons, is useless, Pituitrin in aniimles of 1 c.c., given one a day 
hypodermically, sometimes seems to chock the bleeding of fibroid tumors; usu- 
ally the first treatment is olfectivc. Hypodermics of coi*pus luteum are some- 
times of value in functional bleeding cases where there is no demonstrable 
lesion. 

Hygienic mcafnires are of the highest imijortance. Rest is the first stej) to 
take; some women bleed only when they are much on their feet or overtired. 
An empty bowel relieves local congestion. 

Cureifage is invaluable when the bleeding is uterine (Chapter V). 

JRadmm is a valuable recourse in pelvic inflammatory diseases and in myo- 
pathic uteri is almost a specific, as well as in hyperplastic endometrium and 
in cancer of the body of the cervix. X-ray may here be considered an equal 
alternative with radium (Chapter XLV). 

Operation is brilliantly successful in the inflammatory gi’oup not otherwise 
rolievable, in the fibroid tumors, in cases of uterine polyps, in cancer of the 
bod}' and cervix, and in endometrial pelvic tumors. 
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ENDOCRINOLOGY 

Many of our gynecological patients present endocrine disturbances, the endo- 
crinopathy sometimes dominating the picture both etiologically and sympto- 
matically, particularly in those menstrual disorders which are hut manifestations 
of internal secretory disturbances. Here we shall deal only with the gi’ouj) 
in which gjmecology and endocrinology come into closer contact. 

The gTeat functions of the generative organs are profoundly influenced 
by disorders of the ductless glands, especially menstruation which is clearly due 
to an internal ovarian secretion directly related to the ductless gland apparatus. 
Although the ovary is considered the cause of menstruation, it is merely the 
portal — the point of contact — through which the entire endocrine system in- 
fluences the generative organs. 

Amenorrhea. — Although the majority of menstrual disorders are due to 
some uterine or adnexal anatomical lesion, a few undoubtedly arise from in- 
ternal secretory disturbances, notably that form observed in connection with the 
well-known adiposogenital dystrophy. Frdhlich’s syndrome — principally char- 
acterized by adiposity and sexual hypoplasia with amenorrhea — is often met and 
was well recognized even in pioneer days. We know from the researches of H. 
Cushing and others that these symptoms spring from hypopituitarism. Some 
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would locate the disorder in an area adjacent to the ])itnitarv, hut amenorrhea 
of this type is. nevertheless, commonly desipiated as hyp<)phy>eal. 

Tlie adiposogenital syndrome thus fnrnislies a striking’ cxanijOe of the 
intimate relationship between the link.s of the endf>crinc chain. Out' would 
h.'irdly on other than purely empirical grounds associate the pituitary 
body with the menstrual function or look to hypopituitarism to give rise to an 
amenorrhea. Since the ovarian hormone is the innnediafe cause of menstrua- 
tion, the ovary is obviously the intermediary of the hypopituitarism; more 
explicitly, it would seem, theoretically, that hypo])ituitarism entails a delieif'ut 
activity of the ovarian secretion tjormally etl'ective in producing menstruation. 

Functional Uterine Bleeding. — Of endocrine origin also is the “functionar' 
uterine hemorrhage, a symjttom which, Avhilo most fiaapicnt at tin* extrenu's of 
menstrual life, may occur at any age. A careful examination may n'veal normal 
pelvic organs, atid yet the bleeding may persist, often pi-ofusely, commonly 
assuming the form of menorrhagia rather than metrorrhagia. 'Die lirst thought 
is curettage which at the climacteric may he iirgfmt in order to ('.xclude carci- 
noma. In the nonmalignant at the climacteric and at puberty, ilu' report in 
the past usually has been “normal endometrium," “hypertrophic glandular endo- 
metritis,” “chronic endometritis,” and it has l>oen ditiicuh to incriminate the 
endometrium. Equally unsatisfactory were the etforts to exj)lain the hemor- 
rhages by a localized uterine arteriosclerosis or “insuflieioitia uteri" ('I'lieil- 
haber). The endometrium most commonly conforms to tin* type descrilnHl by 
Cullen as hyperplasia, and the histological picture is characteristic. 

The discovery of such a definite structural change as hyperplasia might 
well appear to remove the case from the category, “functional hemorrhage”; 
there is good reason to believe, however, that the hy])erplasia is not a primary 
lesion but a sequel to the disturbed ovarian function, for normally, the endo- 
inetrium is undoubtedly subordinate to the ovary. The ever changing histology 
of the uterine mucosa in the varying phases of the menstrual eyele is clearly a 
response to conesponding cyclical variations in the ovary, more especially in the 
corpus luteum. There is, therefore, nothing revolutionary in the )iotion that 
the hyperplasia is but a response to a definite endocrine ovarian disturbance. 

Hypciqdasia is generally observed only during reproductive life, while 
ovarian activity lasts, which is suggestive of an ovarian influence. Further- 
more, the curettage treatment of .hyjierplasia is usually unsuccessful, whereas 
if it were only a local lesion, its removal ought to effet a cure : it is, therefore, 
reasonable to refer this common ailment tentatively at l(*ast to an endocrine 
disturbance. Eadium and x-ray arc effective by their destnietive action on the 
ovarian follicles. 

There is evidence that nearly all uterine hemorrhages, except those due 
to destructive lesions, are functional in the sense that ilie hleedintr mav he 
attributed to disturbances of the ovarian function as a result of pedvic disease, 
wlicther myoma, pyosalpinx, or other lesion. In other words, the .simple eon- 
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gestion associated witli tliese ailments is not sufficient to explain tlie menstrual 
excess often noted, wliicli we can Letter attribute to ovarian byperfunction. The 
observant gynecologist will, tlierefore, alwaj^s consider the pathological physi- 
ology of the ovary as he investigates the causes of uterine bleeding. 

Menstrual disorders, including uterine bleeding, are common in derange- 
ments of the thyroid. There is doubt whether excessive menstruation is more 
likely to be associated with hyper- or hypo-thyroidism. Novak’s experience 
leads to the belief that while either is possible, hemorrhage is commoner in de- 
ficient thyroid function; this is supported by Hertoghe and Sehrt, the latter 
reporting that in fifty-five cases of functional hemorrhage, he found indications 
of hypothyroidism in thirty-eight. The other elements in the endocrine chain 
— the pituitary, thymus, suprarenal, etc. — ^may also at times give rise to uterine 
bleeding and other menstmal disorders, but our knowledge is imperfect here. 

Dysmenorrhea. — Dysmenorrhea due to endocrinopathy is much less fre- 
quent and harder to demonstrate than amenorrhea or menorrhagia. But one 
somewhat indirect illustration suggests itself, that of a spasmodic dysmenorrhea, 
so common a cause of suffering and invalidism in young nullipara3. The un- 
derlying condition is, very often, uterine hypoplasia of a fetal, infantile, or 
subpubescent type, as classified b}^ the writer. It occurs oftener in the mild 
subpubescent type than in the fetal or rudimentary uterus ; in the latter, amen- 
orrhea predominates. Dysmenorrhea in a young unmarried woman with an 
underdeveloped uterus relates itself to the endocrine apparatus by the fact 
that disorders of the latter are responsible for the uterine hypoplasia. This 
knowledge should direct us in seeking moi*e satisfactory methods of treatment, 
as undeniably our results to-day, whether by drugs, simple dilatation, the use 
of stem-pessaries, or plastic cervical operations, evoke but little enthusiasm. 
The same slur rests even more forcibly upon our organotherapy, where the 
fault lies not so much with our logic as with the nebulous nature of our knowl- 
edge of the endocrine nexus, as well as with our methods of preparing gland 
extracts. 

Sterility. — ^Much of the above applies also to the type of sterility which is 
associated with uterine hypoplasia. It is possible that our helplessness in this 
great problem is the outcome of too much attention to anatomic defects and too 
little to a possibly perverted physiology. There is reason to believe that sterility 
here is due to a physiological endometrial defect — the absence of some factor, 
whether hormone or enzyme, essential to the implantation of the ovum. While 
organotherapy offers nothing as yet in the way of treatment here, the time may 
well come when an endocrine sterility will be treated successfully by organo- 
therapy. 

ORGANOTHERAPY 

The strictly gynecological indications for organotherapy rest upon the 
known facts concerning ovarian function, which furnish a rational basis for 
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ovarian lliorapv. K.~pooia]ly iinporlaiil i? tlio .‘•ttidy of tlie jilir-jininriin foiitAvin^ 
complete removal of ovarian lissne, pucli as cessation of mmisfrnation. tiio frc- 
qnent appearance of tronldesome subjective sviupfonis like those of the natural 
menopause, :mcl certain metabolic changes. 'J'he inference from stich observa- 
tions is that the clinical symptotns appjirenlly due to ovarian delieieiiey ought 
to be cttrable or at least relievable by the itigeslion of the ovarian snbslanee; 
this fundamental notion has been relined by stressing one or another ova- 
rian eonstitnctit as tin' repository of the active principle, and so there are 
several forms of ovarian therapy in vogue, whether in the administration 
of the whole ovary or of the corpus luteuni extract or of the so-called ovarian 
residue. 

The earliest attempts in this field were in Landau's clinic in Jlerlin, IMHl, 
where the fresh ovarian snbstiincc frotn the cow or sow was used. hbLinlc*'!, 
foster father of the corpus luteum theory of menstruation, used corpus hiteiim 
extract in a small series of cases; Burnam’s pajter in 1001 did nnieh to ])op- 
ularizo this therapy. A third preparation suggested by Graves in 101!) is the 
portion of the ovary left after removing the corpus luteum. The study of 
the pharmacodynamics of the various forms of ovarian extract has, until recent 
years, yielded unimpressive results, the most important facts gleaned being 
that the wateiy extracts, widely used hypodermically, are compai'atively inert 
and that the active principle is somehow in the lipoid eont(‘nt of the ovary. 
The practical bearing of this is the obvious error in the degreasing common 
in preparing the commercial extracts. The recent work of iM-ank and of .Mien 
and Doisy seems to show that the follicular fluid contains a ])rinci])l(' which on 
injection into animals causes estrus changes like those observed by lleiananu 
with the corpus luteum lipoids. There is no reason for assuming that this 
specific princiide is found only in the follicles, as later work of the same authors 
has shown. 

Commercial ju’cparations available are whole ovary extracts, coi-pus luteum 
extracts, and the ovarian residue, in tablets, capsules, ])owdei-, or watery solu- 
tions (ampules). Of the fonns other than Avatery solutions it is diliicult to 
outline indications for preference. Whole OA-ary is perlnips more rational in 
developmental disorders ovarian in origin, Avhile corpus luteum extract may 
be more desirable in disturbances revoh-ing about the menstrual function. The 
theory for the employment of ovarian residue is not convincing, and it is by 
no means so generally used as the other tAvo. In giving ovarian ext)-acts orally, 
they may be made inert by the digestion. The follicle fluid is just becoming 
available, and it is too early to speak of results. 

Functional Amenorrhea, Especially in Association with Adiposogenital 
Dystrophy. — Indications here are theoretically good, but the result.- are nut 
striking, even Avhen ovarian therapy is combined as usual Avith thyroid or 
I'ituitary extracts. Ovarian therapy is, hoAvcA-er. more rational and safer than 
“ommenagogAies," such as manganese and A’egetable oils ; it should not be used 
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until the physician is satisfied that the amenorrhea is not indicative of an 
incipient tnherculosis, anemia, or other systemic disease. 

Uterine Hemorrhage. — A few report good results from oyarian therapy in 
some hemorrhages (especially the so-called menopausal functional fom), hut 
this method is still of doubtful value and falls into the same class as thyroid 
and posterior pituitary extracts. It should only he given after excluding organic 
pelvic disease, especially cancer. 

Dysmenorrhea and Genital Hypoplasia (Infantilism, etc.). — The only 
d^^smenorrhea in which, even theoretically, organotherapy seems indicated is 
the primary form, commonly associated with some degree of underdevelopment 
of the uterus, almost surely due to an endocrine defect the exact nature of 
which is unlaiown. As an ovarian secretion deficiency is believed by many 
to he a factor, whether primary or secondary, in this syndrome, ovarian prod- 
ucts are often given, hut results are not impressive. 

Menopausal Vasomotor Symptoms. — Some virtue is here almost unani- 
mously ascribed to ovarian therapy. Corpus lutenm extract, more used than 
that of the whole ovary, appears to relieve the hot flushes, heat flashes, vertigo, 
and menopausal headache. Too often, on the other hand, the method fails 
utterly. While there is risk in inferences from such subjective symjfioms, the 
therapeutic evidence is less disputable than in the other indications for ovarian 
therapy. 

Sterility. — What has been said of dysmenon’hea applies to a sterility asso- 
ciated with a uterine developmental defect ; organotherapy is rational. A few 
report good results (Fallenherg, Solomons), wLich far oftener are disappoint- 
ing. The essential importance of excluding the commoner causes of sterility 
— inflammatory or other obstructions in one part or another of the genital 
tract, the male factor, etc. — mirst never be overlooked. 

Obesity of Hypogenital Origin. — This is seen oftenest at the menopause, 
whether natural or surgical. Here, obviously, the use of ovarian extract rests 
on solid gi’ound, but results are not striking, apart from the association with 
thyroid extract which is then clearly the potent agent. 

Other Alleged Indications. — One need birt. name a few indications for 
ovarian therapy urged by enthusiasts, usually without reason and equally with- 
out result : Repeated abortions, uterine fibroids, exophthalmic goiter, deficient 
mammary secretion, epilepsy, pruritus vulvse, etc. One may safely aver that 
no patient with any of these disorders will suffer from the omission of ovarian 
organotherapy. 

Conclusion. — It must be emphasized that, rational as ovarian therapy 
appears in some ailments, the results, rarely striking, are often nil. It scarcely 
seems reasonable to expect that a commercial extract will replace the normal 
ovarian secretion developed and naturally administered in the living body, and 
there is, indeed, often doubt that such a product originally contains any active 
ovarian hormone. 



ElfDOCRIISrOLOGY ARD ORGAROTHEEAPY 


157 


Herein lies the crux of a problem, the solution of which depends largely 
on the biochemist. The physician testing ovarian therapy must keep his feet 
on the ground and not be transported by the exaggerated claims of those who 
have something to market nor j^et by ill-advised premature reports of honest 
but deluded colleagues. A wise man once said, “Ought we to assume, if the 
administration of cascara relieves constipation, that the constipated individual 
had been a victim of hypocascarism There is little doubt as to the future 
import of ovarian therapy, but there is large room for discussion of its present 
value. 
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Sterility is the inability to beget viable offspring and is a condition wbicb 
may affect husband or wife or both, A woman is presumptively sterile who is 
unable to conceive in the first three years of married life. It is primary when 
conception has never occurred and secondary when subsequent to a former 
pregnancy, instances of one-child sterility being included in the latter group. 
Closely related, also, are repeated abortions when the womb fails to carry the 
pregnancy to term. 

Etiology. — It is variously estimated that fi’om 20 to 50 per cent of the 
finiitless marriages are due to the sterility of the husband. G. L. Hunner and 
L. E. Wharton found azoospermia or necrospermia in 20 per cent of a series 
of 626 sterile matings; other obserA^ers, notably German, report these condi- 
tions as high as 50 per cent. A few congenital aspermias of unknown origin 
are recorded. Obviously the virility of the husband should be established 
before the wife is treated. 

The general health of the patient, her mode of living, and mental attitude 
may militate against conception. Dissipation of vital energy and lack of proper 
rest and relaxation are as unfavorable to health and childbearing as placidity 
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of temperament and freedom from nervous strain are conducive. Sucli per- 
sons functionally sterile are often capable of conceiving under a corrected mode 
of living. Constitutional or endocrine disturbances^ ebronic disease, or former 
infections must be considered; for example, mumps, scarlatina, acute rheu- 
matic fevei’, or a severe labor may be followed by sterility. 

The history should record 
the ages of patient and hus- 
band, number of years mar- 
ried, whether a former mar- 
riage was fruitful, duration 
of sterility and whether 
primary or secondary. If 
secondary, note details of 
former pregnancies, their 
termination, complications, 
and sequelas. Data on men- 
strual and ovarian functions, 
indications of pelvic disease, 
and sexual relations should 
he full. Ovarian dysfunc- 
tion may appear in an 
amenori’hea, profuse, pro- 
longed, or irregular menses, 
absence of secondary sex 
characteristics, and progius- 
sive obesity, a characteristic 
syndrome usually associated 
with sterility. Dysmenorrhea is common and may result from a cendcal 
stenosis, acute anteflexion or retiudisplacement of the uterus, or tumor or pelvic 
infection. Menorrhagia or metrorrhagia suggests various pelvic disorders likely 
to prevent conception. 

A history of pelvic infection is important. An unexplained illness with 
lower abdominal pain, pei-haps labeled ‘‘appendicitis’’ or “inflammation of the 
intestines” should arouse suspicion, particularly if accompanied by urinary or 
menstrual disturbances and leukorrhea. A puerperal infection often causes 
a one-child sterility. 

Sexual habits, such as lack of desire, dyspareunia, frigidity, actual dread 
of intercourse, or effluvium seminis may point to the underlying cause. 

Often a woman has no complaint other than the sterility; therefore, not 
only the anatomical but the functional status of every organ in the reproductive 
system must be ascertained. 

Lesions of the external genitals associated wdth sterility, are congenital 
anomalies, absence or atresia of the vagina, septate vagina, imperforate, pain- 


infection of Skene’s or of Bartholin’s gland signifi- 
cant of gonorrhea; atresia of vagina; stenosis of cervix; 
polj’p hanging into uterine cavity; fibroid tumor; fibroid 
at attaclmient of uterine tube; parovarian cyst splint- 
ing tube and separating it from ovary; nodular salpin- 
gitis due to gonorrheal or tuberculous inflammation; 
atresia of tube, of inflammatory origin; ovarian and 
tubal adhesions. 
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ful, or rigid hymen, inflammation of Bartholin’s glands, and infections and 
tumors of the vagina. Some of these conditions prohibit conception by inter- 
fering with intercourse; others, such as infections of Bartholin’s glands and 
minor congenital anomalies, are significant by association with important lesions 
of uterus, tubes, and ovaries. 

The cervix is inspected for infections, lacerations, hj'pertrophy, stenosis, 
polypi, and new growths, and lack of mobility of the cervix determined as evi- 
dence of inflammation or neoplasm. 

Urethral, vaginal, or cervical discharges are examined microscopically, es- 
pecially for gonococci, and the reaction of the latter secretions tested with 
litmus-paper. A normal vaginal secretion is sharply acid, milky, gi'anular, 
and made up of desquamated epithelial cells,* bacteria, and debris, and the 
cervical secretion is clear, mucoid, and alkaline; when the latter is acid or 
purulent, it is pathological and inimical to the spermatozoa. Profuse cervical 
leukorrhea often mechanically obstructs tho cervix, preventing the passage of 
the sperm-cell into the cavity. 

The uterus and adnexje must be examined bimanually. Tumors, malposi- 
tions, inflammation, fixation, and developmental defects are the commonest 
palpable causes of sterility so far as the uterus is concerned. Impalpable endo- 
metrial lesions, such as polyps, hyperplasia, hypertrophy, and endometritis, are 
usually accompanied by menstrual irregularities and discoverable by curettage. 
Above the lateral vaginal fornices lie the pathological changes most frequently 
associated with sterility — salpingitis, tubal occlusion, and lesions of the ovaries. 
If obesity or nervousness make a satisfactory examination imjDossible, an anes- 
thetic should be given. 

In fully 10 per cent these procedures do not disclose the cause of sterility 
which is here dubbed relative. Within four years, this giuup has dwindled 
by tubal insutflation which reveals impalpable and unsuspected tubal 
occlusions. 

The factors responsible for sterility are gi’ouped as follow^s : 


Per Cent 

Tubal occlusion 35-40 

Cervical infections, lacerations, polyps, etc., producing 

leukorrhea 25 

Betrodisplacement of uterus 14 

Developmental anomalies of vagina, uterus, tubes, or ovaries 

(including infantile pelvic organs) • 11 

Cervical stenosis with or without acute anteflexion 10 

Lesions producing dyspareunia 5 

Uterine myoma 5 
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Conditions occasionally met are cysts and tumors of the ovaries, tnherciilous 
salpingitis, and cancer of the uterus. General factors, such as dietary insuffi- 
ciency^, anemia, physical or nervous exliaustion, and constitutional disease must 
be considei'ed. In fully 5 per cent no cause is discoverable. The tubal and 
cervical infectious responsible for more than half of the sterility arc in 
general gonorrheal; such sterility is usually preventable, being often due to 
lechery. 

The cure of sterility is doubtless one of the most appreciated of our sei'v- 
ices. Its successful treatment demands special skill, judgment, and patience, 
and the happy result depends upon the cooperation of the several parties in- 
volved, best realized when husband and wife place entire confidence in their 
physician. The treatment must necessarily often be experimental and the 
effect of a given therapy indeterminate for some months, an interval of expecta- 
tion hard to endure unless the patient clearly understands the rationale of 
the method. 

It is, therefore, important that the physician should thoroughly understand 
his case and be informed of the likelihood of conception, holding in check un- 
reasonable hopes. When stelility is the only complaint, the decision to adopt 
any particular course of treatment should be left to the patient, particularly 
when there is risk. 

Treatment. — Vagin/i md Exiei'nal Genitalm . — Lesions of the vagina and 
external genitalia produce sterility by making coitus extremely painful or 
impossible ; a frequent cause of dyspareunia is an imperforate, rigid, or sensi- 
tive hymen. Childbirth often proves an effective cui'e by overcoming obstruc- 
tive and spasmodic lesions. 

Minor congenital anomalies of the vagina, such as persistent septa, are not 
incompatible with conception and are treated by excision. Patients with a 
double uterus may bear normal children if, in spite of nonunion, one or 
both mlillerian ducts are functionally mature. 

Effluviiom seminis . — ^klany ascribe a failure to conceive to the escape of 
the semen immediately after intercourse, due possibly to a relaxed introitus. 
The fault can be corrected in a measure by posture, placing a large pillow 
under the buttocks before coitus and remaining in that position for an hour 
thereafter’. 

Cervix . — S t e n o s i s. — Occasionally, the assumption that a contracted 
cervix is at fault secures brilliant results. About one-third of our cases so 
diagnosed and treated only by dilatation of the cervix have conceived. The 
average period of sterility was two years and the average intei’val between treat- 
ment and conception four months. This was the procedure so often used 
with gi’atifying success by Marion Sims and his contemporaries. 

In dilating a stenosis, curettage is probably harmful; it is thought likely 
that the curet has actually caused sterility. Stem-pessaries have been used 
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when there was an attendant severe dysmenorrhea; the essential factor, how- 
ever, remains the’dilatation of the cervix. The best dilators are a small Hegar 
or the Groodell-Ellinger ; whether this is done in office or hospital, a strict 
surgical technique is imperative. 

Lacerations and Infection s. — The significance of lacerations 
and infections of the cervix in sterility is rather hard to estimate, as the lesions 
are so common in fertile women. Personal experience show's that from 40 
to 50 per cent of all sterile w'omen have a pathological cervical discharge. 

The method of treating these conditions is described in the chapter on 
leukorrhea. When the infection is deep, W'e rely on cauterizations as described 
by Gr. L. Hunner. Amputation of the cervix ought not to he done in Avomen 
likely to become pregnant. Of seA’enty Avho had been sterile for at least two 
years and aaLo Avere treated only by local applications or radial cauterization, 
eighteen conceived and Avere delivered Avithout obstetrical complications. 

Cervical polyps usually resulting from infection and OA'ergi’OAA'th of granu- 
lation tissue must he removed and the bases cauterized ; also, eA'ery such polyp 
should be examined for malignancy! 

Lacerations may bo important in miscarriage, AA'hen a Avide tear shortens the 
canal and makes it patulous. An accurate plastic operation reconstructing the 
canal, Avith the least loss of tissue, is a help. 

Body of Uterus . — R etrodis placement is found in about 15 per 
cent, falling into tAvo groups according as complicating pelvic lesions are pres- 
ent or absent. 

The commonest and AA'orst complication is tubal inflammation detected by 
uterine immobility and tender adnexal masses, usually preventing conception. 
A retroflexion in some proves a serious hindrance; the outlook is better if the 
displacement is uncomplicated wdien conception often folloAvs correction. It 
has recently appeared that in retroflexion the fallopian tubes Avhich are occluded 
may become patent Avhen the displacement is corrected. Our gynecological 
forefathers were wont to boast of their control of fecundity in retrodisplace- 
ments by the Smith or Thomas-Smith pessary, AA'hich is still AA'orth trying. 

In obstinate cases, the knee-chest posture a feAV minutes daily for a period 
of ten days is recommended to etfect a reduction. If such measures fail, the 
effective correction must depend upon an abdominal operation. Our OAvn re- 
sults have been equally favorable wdiether by manual replacement or by ab- 
dominal suspension. If sterility is the only complaint, one Avould hesitate to 
recommend an abdominal operation, and decision should rest entirely Avith the 
patient. 

Acute anteflexion is usually congenital, and the prospect of con- 
ception depends not so much on OA'ercoming the flexion or an associated stenosis 
as upon the deA'elopment of the uterus. When menstruation is regular and 
approximately normal and the uterus is fairly well-developed, the attendant 
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dysmenorrliea and sterility can sometimes be corrected by dilatation and the 
insertion of a stem-pessary, wliicb can be worn safely for a month or two. 

M y 0 m a. — Complaints of sterility arc common in the relatively young, 
averaging well below thirty years ; where due to myoma, however, the average 
age is about thirty-four. The period of sterility is correspondingly longer, as 
much as nine years on our list. 

It is commonly obseiwed that myoma and sterility go hand in hand. As a 
rule, intraperitoneal, pedunculate, and suhserous tumors interfere less with 
conception ; it is not only the site of the tumor but accompanying vascular and 
endometrial changes as well which are the determining factors. The endome- 
trium in a myomatous uterus varies from hypertrophic to thin and atrophic. 
Submucous myomata with menorrhagia were present in 10 per cent of our 
myoma group. The sterilizing influence of a fibroid tumor is felt* long before 
it is recognizable clinically. 

In the Johns Hopkins Clinic, prior to 1913, after abdominal myomectomy, 
thirteen out of ninety-four conceived and but one miscarried; in thirteen 
vaginal myomectomies, but two subsequently became pregnant. Hunner and 
Wharton recently reported that of twenty-seven sterilities associated with 
myoma, fifteen either received no treatment at all or only dilatation and curet- 
tage, one of which conceived ; of twelve submitting to abdominal myomectomy, 
five bore normal children. Recently we removed three myomata varying from 
4 to 8 centimeters in diameter and a chocolate cyst about 10 centimeters in 
diameter from a patient who had suffered for two years from pelvic pain and 
menori’hagia ; four years later she bore spontaneously a normal child and the 
pelvic organs were normal. 

Myomectomy, therefore, distinctly increases the probability of conception, 
lessens miscarriage, and removes a cause of dystocia. Whether the patient 
conceives or not, improvement in general health and correction of menstrual 
irregularities justify the operation in the parous period. 

Endometrium. — Conception is hindered and miscarriage caused by endo- 
metrial lesions which may be merely the local manifestations of a disease affect- 
ing the entire reproductive system, such as tuberculosis or gonorrhea, or the 
result of circulatory disturbances as in myoma and possibly in retroflexion. 
It is likely that ovarian disorders control endometrial abnormalities more than 
any other factor, as the hormones elabox'ated in the ovary govern menstruation 
and its associated local phenomena. When, therefore, the endometrial changes 
are purety secondary, the underlying factor must be discovered and corrected. 
Certain lesions, entirely local and restricted, such as polyjxs, some cases of 
endometritis, and hypertrophy, are amenable to local treatment by curettage; 
this is indicated, therefore, in the event of unexplained mensti-ual irregularities. 

Fallojnan tubes convey the ovum into the uterine cavity and probably also 
serve as a meeting place for ovum and spermatozoon. Tubal occlusion is the 
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commonest cause of sterility. In tlie interstitial portion, the lumen is so nar- 
row and throughout its length numerous branching tufts of epithelium make the 
duct so tortuous that comparatively slight changes may cause adhesions and 
mechanical obstructions interfering with the transit of the ovum. Partial 
tubal obstruction is a cause of extra-uterine pregnancy, and complete and 
permanent occlusion prohibits conception. 

Tubal obstruction may be due to a variety of conditions — inflammation, 
pressure, circulatory disturbances, congenital atresia — ^hut often the cause is 

obscure. Mbre tubes are 
closed by gonorrhea than by 
all other factors combined, 
whether puerperal infections, 
tuberculosis, peritonitis, or 
intra - uterine infections. 
The}’- may also be closed by 
myomata and parovarian 
cysts. Since the introduc- 
tion of tubal insufilation, it 
has been discovered that 
uncomplicated retrodisplace- 
ment of the uterus also pro- 
duces tubal occlusion. Sim- 
ilarly, during or near the 
menstnial periods, tubes at 
other times normally open 
I are occasionally imperme- 

no. 124.-PAnovAniA» Cyst. 

A possible cause not only of sterility but of extra- occlusion is proljably 

uterine pregnancy, hyperemic. It may also be 

congenital, as in a double 
uterus recently studied where the left tube was solid excepting a few discon- 
nected islands of cylindrical epithelium, and on the right side there was no 
fimbriated extremity. 

In a considerable group with complete or partial obstruction no cause is 
apparent. It may he congenital or the outcome of a low-grade nonspecific 
inflammatory process. 

It is unwise to make a positive diagnosis based on one examination, as 
the occlusion may he due to some imexplained transitory condition. 

Although it has long been known that closure of the fallopian tubes is the 
commonest cause of sterility, only recently has it become possible to estimate 
its actual importance. Eoimerly we estimated this as the cause in about 16 
per cent of the sterilities, where there was palpable or visible evidence of tubal 
inflammation. 
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In 1920, Isidor C. Eubin devised a metbod of determining the patency of 
tbe tubes by gas pressure, which has revealed the fact that tubal obstruction 
plays a larger role than heretofore imagined and that in about one-third of ail 
sterilities both tubes are impermeable to gas and in 20 per cent there is an 
incomplete obstruction, leaving only about half with both tubes normal and 
patent. Although there is much yet to be elucidated, this procedure has revolu- 
tionized the study of sterility. It has demonstrated that tubes both appearing 
and feeling normal may be completely occluded, and it has compelled a reclassi- 
fication of patients examined by former methods (Chapter XI). A further 
development of this test is pneumophotogi-aphy, as through the cervix one can 
easily pass enough gas into the abdomen and outline a mass in any part of the 
peritoneal cavity, occasionally offering a simple means of differentiating intra- 
from extra-peritoneal tumors. 

Ovaries . — We know but little concerning the ovary and its functions, while 
its role in conception is clearly fundamental. Our knowledge of ovarian sterility 
is chiefly based on indirect clinical evidence and methods of treatment empirical. 

Ovarian sterility is congenital or acquii'ed. The congenital type is due to 
a retarded development and persistent infantile characters, with irregularities 
or absence of menstraation and frequently pronounced endocrinopathies. In 
the acquired type, the ovarian function, once noimal, is interfered with by" 
inflammation, new growths, or other factors. 

Congenital Anomal y. — Temporary disturbances of the endocrine 
balance are not uncommon during adolescence, as in the goiter of puberty and 
menstrual inregularities. When developmental abnormalities persist and affect 
the ovaries, inhibitions varying in severity from outspoken sexual infantilism 
to minor gi-ades of genital hypoplasia result. The uterus is subnormally de- 
veloped; the cervix is elongated, conical, and even larger than the uterine 
body ; the size of the ovaries varies with the presence of retention cysts and is, 
therefore, not always an accurate criterion of their developmental state, at 
times being long and slender and yet functionally active. Menstrual irregu- 
larities, amenorrhea, and occasionally long and scanty menstrual periods are 
the rule. Sterility is almost invariable. 

Successful treatment presupposes knowledge which we do not possess. 
Unfortunately, the brilliant results achieved by thyroid extract in cretinism 
or insulin in diabetes £nd no parallel here. Occasionally pregnancy has fol- 
lowed the use of glandular extracts; also, after years of marriage and sexual 
stimulation, conception has occurred without medical therapy. C. F. Burnam 
has recently tried x-ray stimulation with a remarkably successful case. The 
prognosis is discouraging but not absolutely hopeless. One patient in this group 
who failed to menstruate for six years, later bore a normal child. 

Acquired Anomal y. — The commonest cause of an acquired ovarian 
sterility is a pelvic peritonitis — an ascending gonorrheal infection embedding 
the ovar^ in adhesions and thickening its capsule and interfering with the 
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extrusion of the ovum. Ovarian abscess due to tuberculosis or gonorrhea may 
result in the complete destruction of the sexual glands with amenorrhea and 
absolute sterility. 

Among the tumors, corpus luteum and chocolate cysts, often causing steril- 
ity, are frequently confused with myomata and pelvic inflammatory diseases. 
These endometrial cysts become firmly adherent in the pelvis and are asso- 
ciated with menstrual irregularities and sterility. Ovarian and parovarian 
tumors cause sterility by splinting or compressing the tube and making the 
fimbriated end functionless. 

The ovaries are remarkably persistent in their functions, as menstrua- 
tion goes on and conception sometimes occurs in spite of “insurmountable” 
obstacles. 

The treatment of these crippled organs is usually surgical, consisting in 
severing adhesions to free the ovary and extirpating cysts and benign tumors. 
The decapsulation of a thick tunica yields but indifferent results. 

Diet . — The effect of diet on productivity has been studied extensively by 
E. V. McCollum who has demonstrated that in rats the physiology of the sexual 
organs is an accurate index of their nutritional balance and that a diet suffi- 
cient for normal growth may yet be so deficient as to inhibit estims and repro- 
duction. H. M. Evans and Katherine Bishop find that a generally deficient 
although well-balanced diet not only stunts growth but also prevents ovulation 
and that sexual inhibition varies directly^ with the degi’ee of staiwation. The 
withdrawal of carbohydrates is apparently not deleterious; fat deprivation, 
however, regularly retards sexual development, even though under certain 
dietary conditions body growth is practically normal. The effect of salt depriva- 
tion is definite but less marked, particularly when the rest of the diet is ade- 
quate and well-balanced. Well-nourished adult animals may not be affected by 
partial withdi-awal of vitamin A, but such a diet immediately after weaning 
definitely hinders ovulation. Sex functions are particulai’ly sensitive to the 
lack of vitamin B ; upon its withdrawal ovulation ceases before general nutri- 
tion is noticeably affected. Animals raised on a one-article diet such as wheat 
or milk, often fail in sexual development. 

In 1921, Reynolds and Macomber reported that by restricting certain ele- 
ments in the diet and by inbreeding they could alter the fertility of rats and 
produce animals exhibiting various and predictable degrees of sterility. Some 
of these rats, although unable to reproduce when mated among themselves, 
reproduced at once if mated with normal animals of high virility, being, 
therefore, relatively but not absolutely steiule. Macomber concluded: “The 
fertility of a mating is the result of the product of the fertility of the two 
individuals concerned. If this mating fertility is above a certain level, the 
mating is productive ; if not, it is unproductive. This level we have called the 
threshold of reproduction.” 

^ aically it frequently occurs that men and women whose first mating 
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proved barren reproduced normally in a subsequent marriage. "While this 
“threshold of reproduction” cannot be gauged in men, it is reasonably certain 
that the factors ilacomber and Reynolds find so important to animal breeders 
also influence human reproduction. 

Miscarri-ager , — hfot infrequently a woman seems utterly unable to go to 
term and gestation terminates in a miscarriage or a premature stillbirth. At 
times, the offending cause is discoverable but often it defies detection. 

In general, such catastrophes are due either to embryonic abnonualities 
or to the mother. F. P. Mall was the first to discover the significance of fetal 
malformation by finding the embryos were imperfect and monstrosities in a 
large percentage of all miscarriages and that abortion is therefore a merci- 
ful termination. In every miscarriage, the fetus should be submitted to an 
embryologist. 

On the mother’s side, the miscarriage may result from a general or a local 
disease.. Of all systemic maladies, syphilis oftenest causes fetal death; the 
embryo may acquire the disease and develop its lesions and it may die in utero 
or it may be born with the stigmata. Williams has shown that syphilis is the 
commonest cause of stillbirth and premature labor during the last four or five 
months of pregnancy, and that appropriate treatment of the mother during preg- 
nancy practically eliminates dead born children due to this cause. Among 
maternal diseases associated with miscarriage in the earlier months are : Chronic 
nephritis, diabetes, heart disease, anemia, and, less frequently, lung diseases. 
Williams attributes the outcome in this group to toxic substances or other 
changes in the blood. Hertwig and Stockard were able with great regularity 
to produce gross malformations or death of the embryos of frogs and fish 
(Fundnlus heteroclitV'S) by increasing the salt content of the water in which 
they live. G. L. Hunner has found that women who repeatedly miscarry may 
harbor a chronic urinary infection and a hydronephrosis and that with ade- 
quate renal drainage they may go to teim. Kretschner has shown the fre- 
quency with which the ureters and kidney pelves become dilated during preg- 
nane}^, the ui'inary stasis thus acting as the predisposing cause for an infection. 
Max Sanger had this much in mind as far back as the late eighties. 

Local conditions causing miscarriage include uterine malpositions, tumors, 
cervical lacerations, endometrial abnonualities, and trauma. A retrodisplace- 
ment of the uterus also ends in a miscarriage by becoming incarcerated and 
the congestion associated with retroflexion is also unfavorable; for this reason, 
it is wise to correct the malposition wheir discovered, if necessary using an 
anesthetic. Such a patient needs careful watching until the womb becomes an 
abdominal organ. Myomata often grow markedly in pregnancy and if located 
in the lower uterine segment may be unfavorable both to conception and to 
the continuation of gestation. A relatively small cervical fibroid sometimes 
leads to early dilatation of the cervix and abortion. Cervical lacerations are 
reckoned among the causes of miscarriage, due to a shortening of th-;. canal 
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and deploying of the internal os. A similar lack of support with abortion 
follows high cervical amputation. 

In a considerable gi’oup the cause is recondite and ineluctable. It is wise 
to take exceptional care of this gi’oup of patients from the very onset of preg- 
nancy, especially avoiding overexertion and tire. Life should be more or less 
sedentary and in the exceptional case a moratorium for the entire gestation 
period is the wisest prescription. 
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PEEUTEKINE TUBAL IXSUFFLATIOX IE STEEILITY 

ISIDOE 0. RUBIIf 


INDICATIONS FOR THE TEST 

APPARATUS 

TECHNIQUE 

INTERPRETATION 

Normal Tubes 
Closed Tubes 
Spasm of Tubes 
REPETITION OF TEST 
EFFECT UPON MENSTRUATION 
THERAPEUTIC VALUE 
SUMMARY 

Peruterine tubal insufflation was devised for tbe specific purpose of de- 
termining the patency of the fallopian tubes. Befoi’e this method was avail- 
able, one was obliged to resort to exploratory laparotomy in sterility, as normal 
tubes are not palpable per vaginam in the majority of instances and diseased 
tubes are so often implicated with diseased ovaries that they are indistinguish- 
able by vaginal touch. Where the tubal factor was not ascertained, operative 
procedures to relieve sterility too often failed j thus, all the othenvise technically 
excellent operations upon the cervix, not associated with an abdominal section, 
were futile in the presence of closed fallopian tubes. Such experiences have 
been onlj'- too common, to the chagrin of both surgeon and patient. 

Rubin’s experiments to find a nonoperative method of determining tubal 
patency were first on animals and later employed clinically. 

Solutions opaque to x-rays were injected into the utei’us and through it 
into the tubes. Roeutgenograms showed shadows of the uterine cavity and 
the tubal lumina. Collargol, thorium, bromid, and iodid solutions were each 
in turn injected into the uterus and tubes as far as the point of obstruction,- 
and satisfactory pictures obtained. When the tubes were normally open, the 
pictures were not nearly so clear because of percolation into the peritoneal 
cavity. Cary appears to have been the first to try this method clinically. Re- 
sults with the injection of solutions in Rubin’s cases were not altogether favoi’- 
able as, on entering the abdominal cavity, they produced an appreciable amount 
of irritation and peritoneal reaction, while collargol had the additional dis- 
advantage of becoming inspissated within the tubes. When the latter 
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closed, however, no such sequelae followed intra-uterine injections. This is true 
of practically all fluids injected into the uterus, including lipiodol, so far the 
least irritating. A further disadvantage inherent in fluid media is the trans- 
portation of genital secretions into the pelvis where they gravitate and may 
excite inflammation with resultant adhesions. These drawbacks were obviated 
by using gas, at once found to be the long-sought desideratum in determining 
tubal patency. 

Gas is preferable as less apt to carry uterine and tubal secretions into the 
peritoneum ; it does not mix with the secretions and the moment it enters the 
peritoneal cavity it rises to the upper abdomen where it is rapidly absorbed, 
leaving no residuum. As this method developed it proved to be a diagnostic 
aid in determining nonpatency. 

The method of pernterine tubal insufflation, or tubal perflation through 
the uterus ^ was begun in November, 1919, at Mount Sinai Hospital, New York. 
The flrst clinical application while crude Avas effectiAU. Oxygen Avas alloAved 
to pass into the peritoneum of a patient aaLo Avas sterile. The abdomen Avas 
observed closely and seen to rise Avith a complaint of distention and epigastric 
pain. On standing, there Avas severe pain in the shoulders and diaphragmatic 
region, and the x-ray plates shoAAmd a general pneumoperitoneum. The quan- 
tity of gas introduced Avas about 2 liters. 

This taught the need of reducing the amount of gas injected, of manometric 
control, and of a means of measuring exactly the volume of gas insiifflated. Ac- 
cordingly the siphon volumeter and a mercury or spring-type manometer Avere 
adopted. It Avas then found that a diminutive pneumoperitoneum (subphrenic 
pneumoperitoneum) Avas as demonstrable by fluoroscopy as the larger pneu- 
moperitoneum by an x-ray plate — a definite improvement because applicable 
to ambulatory cases. Another change aaus the replacing of oxygen AAuth carbon 
dioxid which, as Alvarez has shoAvn, is rapidly absorbed. When 150 c.c. or 
less of gas is used, phrenic irritation and shoulder pains are but momentary. 
Combining these factors, peniterine tubal insufflation soon became an office 
procedure. The test requires but one or two minutes, and AAuthin five or ten 
minutes, the patient is ready to leaA'e the office, able to go about her affairs. 

Indications for the Test. — Pernterine tubal insufflation should be used: 

1. In primary sterility AA'here contributing causes, including those for 
which the husband might be responsible, haA'-e been eliminated and some opera- 
tive procedure is contemplated. Here it has a definite prognostic as AAnll as 
diagnostic value. 

2. In primary sterility when the patient has had a gonorrheal pelvic in- 
fection soon after marriage but for the present is free from pelvic symptoms. 


^ Tile method has been variously named by authors both in this country and abroad as 
follows: ‘‘Transuterine tubal insufflation,” “perflation of the tubes,” “uterotubal perflation 
or persufflation,” “blowing through the tubes,” etc. 
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3. In sterility following a pelvic exudate or abscess complicating a puer- 
periura or abortion, with or without the history of an operation, where resolu- 
tion has apparently taken place. 

4. In primary sterility after a peritonitis of appendical origin, premarital 
or postmarital, to exclude tubal occlusion by peritoneal adhesions. 

5. In one-child sterility, without any definite history of pelvic infection. 

6. Following the conservative removal of one whole tube and part of an- 
other for hydrosalpinx or pyosalpinx. 

7. After unilateral ectopic pregnancy to ascertain the status of the re- 
maining tube. 

8. After saljringostomy to detennine the success of the operation. 

9. After sterilization by tubal ligation, to test the patency of tied or 
severed, tubes. 

10. After multiple myomectomy in nulliparffi, to ascertain the permeabil- 
ity of the tubes, 

11. In sterility of long standing where pelvic masses are palpable but 
not tender and clinically diagnosed as fibroids or “chronic adnexal disease,” 
to determine whether or not the tubes are open. 

12. As a therapeutic measure, eliminating the tubal factor in sterility. 

The test must be conducted in accord with the rules deduced from repeated 
careful experiments and an already large experience,- It must not be done in 
the presence of inflammatory masses or fevex’, nor during menstruation or aiw 
uterine bleeding, nor if the patient has any serious cardiac, renal, pulmonaiy, 
or metabolic disturbance, generally found in individuals who are poor subjects 
for pregnancy and labor. 

With a proper application no untoward results have been noted in an 
extensive experience at home and abi’oad. Two fatalities occun’ing in Xew 
York City seem inexcusable, the operator having violated the salutary rules 
and improperly selected the cases. In one, death was due to shock from a 
terrific injection of the gas in a woman of forty-two, a quadripara with cardio- 
renal disease; in the other, it was due to embolism from an excessive insuffla- 
tion of gas under great pressure following curettage in a patient with multiple 
fibroids and a bilateral pyosalpinx, after the forcible dilatation of an ampu- 
tated cervix. 

A rare possible risk is in a chronic tubal suppuration with a patent fim- 
briated end. As the pus is here usually innocuous, the danger is sliaht. 
Absence of tenderness on bimanual examination and the absence of any subse- 
quent reaetion gives assurance that there will be no serious sequelm. In doubt- 
ful cases the sedimentation test and obseiwations on the behavior of the tem- 
perature for twenty-four hours follow'ing the vaginal examination help diag- 
nose the presence of latent or subacute pelvic inflammation. 

The most favorable time (J, A???., M. Ass., 1925, 84), is from four to seven 
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days after the cessation of a regular menstrual flow when the endometrium is 
flat and the uterine tubal ostia are not obstructed by the swollen endometrium 
of the premenstrual phase — a period less likely to interfere with a possibly 
impregnated ovum. There is also less likelihood of bleeding. Insemination 
soon after a postmenstrual insufflation offers the best chance of the speimatozoa 
reaching the tubes to await the ovum. A greater incidence of pregnancy 
results from a close adhesion to this rule. 

Apparatus. — The apparatus consists of a 100-gallon tank of carbon dioxid 
gas under 1,000 pounds pressure; a reducing gauge; a siphon meter of the 



Fig. 125. — Insufflation Appakatus Assejibled. 

Cannula well within uterus held firmly with tenaculum grasping anterior cervix lip so 
that urethral rubber tip fits into external os and prevents escape of gas. 

type used in chlorinating water; a manometer (mercury, spring type); a 
rubber tube connecting the tank through volumeter and manometer to a metal 
cannula (Keyes-Ultzmann type), fenestrated at its tip; a rubber “acorn” 
(urethral tip), fitted over the cannula to allow the tip to enter well into the 
uterine cavity while the acorn itself engages the external os and prevents pre- 
mature regui’gitation of the gas along the cervical canal; a needle valve be- 
tween the volumeter and the cannula. In most nulliparae, the “acorn” is not 
important, but in relative sterility with an external os dilated by cervical lac- 
erations the “urethral” tip is important for complete air-tightness. 
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Technique. — The genital canal should be prepared as for a surgical pro- 
cedure — all secretions wiped away and the cervix carefully cleansed. Any 
secretion in the cervical canal can be squeezed out Ixitween the blades of the 
bivalve speculum or with an ovum forceps. The interior of the canal should 
be wiped out gently with a steille cotton swab without bleeding. A tenacious 
mucous plug can be removed by aspiration. A sterile swab saturated with 
tincture of iodin is next introduced into the ceiwix up to the internal os and 
the outside of the cervix painted. The anterior lip of the cervix is then caught 
with a tenaculum on its upper surface where it causes but slight pain. 

The gas is now released from the tank and the displacement of the water 
in the siphon meter noted; this should not exceed three pulsations per min- 
ute. A time-ratio-flow of fifteen seconds to raise the mercury column to 100 
millimeters is the most favorable rate of flow of the gas into the uterus. It 
may be slower, requiring twenty to thirty seconds to raise the mercui’y column 
to 100 millimeters, but it should never be less than fifteen. The uniform rate- 
flow of fifteen seconds serves as a standard of comparison when several in- 
sufilations are necessary for the same patient, as the data obtained are then 
more I’eadily intei’preted. The normally patent tubes are thus distinguished 
from those hopelessly closed and from those stenosed and amenable to treatment. 

The cannula is then inserted into the uterine ca-\dty to a point just below 
the fundus but well beyond the internal os, without bleeding. Wliere the 
internal os is tight, it may be necessary to overcome the stricture by one or 
more gentle dilatations to let the uterine cannula pass easily. The pressure at 
the cannula tip at the time of introduction is zero, accomplished by turning 
the needle valve until it is well open and shutting it tight again as soon as 
one is ready to allow the gas to pass through into the uterus. This moment 
is synchronous with the beginning of the pulsation in the volumeter, when the 
gas is seen to approach the bottom of the U tube in the siphon. That is easily 
controlled by the operator who counts the number of pulsations to calculate 
the total amount of gas he plans to introduce. 

For the average patient two pulsations are enough to furnish a subphrenie 
pneumoperitoneum with its associated clinical signs {Am-. J. Boentgenol., 
1921, 8). Each pulsation represents 30 to 40 c.c., the standardized capacity 
of the glass siphon. In obese patients from three to five pulsations may be 
necessary, but the quantity seldom exceeds 200 c.c. 

The manometer is watched to determine the point at which the pressure 
falls, the initial drop indicating the point at which the gas is released through 
the fallopian tubes into the peritoneum which, in open tubes, is usually under 
100 mm. Hg. With closed tubes, there is no initial drop and the pressure 
continues to rise to 200 when the valve at the tank must be closed while the 
behavior of the mercury manometer is noted for a few seconds. As the can- 
nula and tenaculum are withdrawn from the uterus, it is well to pinch the 
rubber tubing near its attachment to the uterine cannula and to note any 
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Fig. 126. — Right-sided Subphbenic Pneujioperitoneum. 

About 150 c.c. of carbon dioxid gas introduced into peritoneal cavity via uterus and tubes. 

escape of gas into the vagina from the uterus as showing whether or not the 
gas has actually entered the uterine cavity according as the cannula was or 
was not obstructed by secretions. Careful note must he made of the character 
and location of the pains produced by the injection of the gas through the 
uteims as a point of diagnostic value. 

The patient is at once fluoroscoped upon rising from the examining table ; 
■^ith patent tubes a single- or double-sided subphrenic pneumoperitoneum can 
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Fig. 127. — .Sjiai.i.ici! IIigjit-.sided Subi'hhe.mc PuKUMOPKniTONEUM. 

75 e.c. of carbon dio.xid gas introduced into peritoneal cavity via uterus and tubes. 


be demonstrated with nnifonn regularity, Figures 126 and 127, with volun- 
tary complaint of pain in one or both shoulders, depending on the amount of 
gas introduced and on her sensitiveness. The hypersensitive will notice the 
shoulder pains at once and the phlegmatic often not at all; sometimes the pains 
occur only after a few minutes. In general, less gas evokes this symptom in 
thin than in obese individuals. Troublesome pains disappear instantly in the 
knee-chest posture. Rarely, one is unable to tolerate the test ; then anesthesia 
is advisable, the greatest caution being exercised in insufflating as the telltale 
symptom, pain, is abolished. 

Uterine insufflation should never be preceded by forcible cervical dilatation 
or curettag-e or any operative procedure which opens the uterine blood-vessels, 
whether with or without anesthetic. 

It is obvious tliat any method which does not meet all the requiremen/: 
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of an investigation of tubal patency fails in securing sundry important data. 
The most necessary factor in a scientific and safe application of peniterine 
tubal insufflation is the unifonn pressure rate-flow and volumetric control. 
All methods depending upon band pressure, as when tbe syringe or a rubber 
bulb is used, fail to furnisb tbe even flow of the gas tank with an accurate 
release valve. Simplified methods of uterine instifflation have encouraged 
careless tests and are doubtless sometimes responsible for disaster, a fact not 
adequately appreciated. In expert and careful hands, the use of the syringe 
and bulb for peruterine insufflation may serve as a rough test where appropriate 
means are not available; important diagnostic details are, hoAvover, missed, 
and in a certain number the result is failure. 



B 



Fig. 128-A, B, C. — ^Ktmogeaphic Eecords of Uterotubai. Insufflation in Presence op 

Normally Patent Tubes. 

Ordinates represent five-second intervals. 


Interpretation. — Normal Tubes . — The mercury rises to 40, 60, 80, or even 
100 millimeters and drops 10 to 40 points, fluctuating several times until the 
cannula is withdrawn. Figure 128. Usually the patient has slight pains re- 
ferred to the uterus, sometimes similar to ‘hinwell pains” ; pain on the side is 
uncommon. The pressure fluctuations are probably due to tubal peristalsis. 
Kymographic studies made of late tend to shoAV that the fallopian tubes con- 
tract rhythmically, as registered on the drum as the gas passes through into 
the abdomen.^ 

Recent studies with a kymogi’aph of the behavior of the uterus and tubes 
during insufflation promise light on tubal physiology and tend to coiToborate 
findings of Snyder and Seckinger of the Carnegie Institution in Washing- 
These studies await publication. 
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ton, D. C., who studied the rhythmic contractions of freshly removed uterus 
and tubes at the Johns Hopkins Hospital. 

F. C. Lee (Proc. Soc. Expcr. BioL £ Med., 1925, 22) reports interesting 
observations from the injection of India ink into the cornu of the uterus 
directed toward the fallopian tube ; the cat used was not in the estral period, 
the uterus being small and the ovaries showing no follicles. He found that 
‘hhe ink passed into the tubes under great difficulty, a pressure of 280 milli- 
meters of mercury being often necessary in repeated experiments. On the 



Fig. 129. — ^Kymographic Record of Uterotubal Iksufflation ik Presexce of Closed 

Fallopian Tubes. 


other hand, in the same animal, injections into the tubal isthmus directed 
toward the cornu passed easily in the opposite direction into the utenis. How- 
ever, when the uterus was large and swollen and when relatively large follicles 
appeared in the ovary, then the passage upward from the tube was easy. The 
recent report of Rubin on the various pressures necessary for transuterine in- 
sufflation of the tube^at various stages in the intermenstrual period of the same 
individual is in harmony with the general pi’inciple obtained in the work on 
mammals. It is believed that the uterine end of the tube, in its varying de- 
gi'ees of patency, is to a gi'eat extent responsible for the different pressures 
obtained. The material examined so far indicates that the greater paten' 
occurs about the period of ovulation and probably a little before that time. 
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Closed Tubes . — If one tube is closed or stenosed and the other normally 
open, pain on the obstructed side is experienced. With both tubes closed or 
stenosed, the pain is bilateral. This is due to distention of the tubes proximal 
to the obstruction and is noted whenever this is situated at any point beyond 
the isthmus. 



Fig. 130. — Roentgenograph after Lipiodol Injection into Uterus and Tubes, Showing 
Bilaterally Closed Tubes at Fjjibbia (Clvbbed Beds). 


When the manometer rises to 200 mm. Hg, Figure 129, and there is uterine 
colic or midline pain referred to the suprasymphyseal area with no complaint 
of pain on either side, the closure is at the intramural portion of the tubes or 
near the isthmus of each side. 

These obseiwations ai’e practically pathognomonic of the site of obstruction 
as they cheek up closely with lipiodol injections into the uterus. Figures 130, 
,131 and 132. It is not neees'sary, therefore, in the average case to inject 
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opaque solutions for tliis demonstration although it may he of value when an 
opei'atiou is planned to open closed tubes. 



I’lG. 131. llOEKTGEXOGIiAIMI AFTEIl LIPIODOL IX.TECTIOX IXTO UtEUUS AND TUBE.S, SHOWING 

AN Occluded Right Tube at Uteuixe Tubal Junctiox and Clo.sed Dilated Left Tube. 


Spasm of Tubes . — Sometimes a relatively high pressure is followed by a 
drop indicating a small amount of gas escaping through a minute opening, 
Eigure 133. Observations point to the intramural and isthmial portions p 
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well as the fimbriated ends as the site of predilection for spasm. Studying this 
with sodium hromid and sodium iodid injections into the uterus, W. T. Ken- 



Fig. 132. — Eoentgenograph after Lipiodol Injection into Uterus, Showing Total 
Absence op Left Tube and a Small Stump of Eight Tube. 

Patient operated upon; operation findings not known to her. 


nedy ' L J-in. M. 1925, 85), maintains that he has demonstrated isthmio- 

spasn? S, E. Meaker (Boston M. & 8. J., 1924, 191), demonstrated tubal 

■ _ -- - ■ — - 

^TI ce adduced by Kennedy has received a somewhat diiTerent interpretation by the 

■csu''^' ! ■' ’ ht work with lipiodol injections into the uterus associated with fluoroscopic 

t -.1 i ; 1'- < 
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spasm by x-ray pictures during an injection of carbon dioxid and again after 
Jialf an hour in a hydrosalpinx. During the gas injection he showed a dis- 
tention of tlie tube not visible half an hour later, proving that it was pre- 
vented from escaping immediately back into the uterus by a spasm of the 
isthmial portion. 

The high pressure required to overcome an organic obstruction or stenosis, 
Figure 134, may be distinguished from that due to tubal spasm in the fol- 
lowing manner: The cannula is held inside the uterus after the gas has boon 



Fig. las. — ^IvYjiocnArnic Fecord durixg Uterotubal Ixsufflatiox ix Presexce of Tubo- 

UTERixE Spasm. 


shut off. If a drop of the mercury is noted, not due to regurgitation from the 
cervical canal, it indicates a possible tubal spasm or the overcoming of an 
exceedingly narrow opening at some portion of the tube. Radiogi-aphic exami- 
nation may demonstrate distention of the tube M’here the stenosis is near the 
fimbriae or at the ampulhir portion. Vaginal palpation immediately after in- 
sufilafion may demonstrate a distended tube which a few minutes later becomes 
impalpable. Auscultation over the lower lateral abdominal areas, as suggested 
by Henderson and Amos (/. Am. i1/. Ass., 1922, IS), may distinguish the high- 
pitohed note of stenosis from a lower pitched note on the normal side . The 
iluoroscopic examination or Roentgen film must shoAv the presence < ' ~ inder 
the diaphragm. In favorable cases, tlie distended tube can also mon- 
strated, as Zylcaker has shown. If the gas on a second examination " i 
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peritoneal cavity freely and at a lower pressure, it is safe to assume that the 
fallopian tube was in spasm at first. Kecently wdtli the kjnnogTapb the most 
striking differential point was brought out, demonstrating that in the presence 
of spasm and immediately after it has subsided, curves are described typical 
of tubal peristalsis. These are absent in the stenosis of organic stricture due 
to pathological alterations in the walls of the fallopian tubes.'^ 



Fig. 134. — ^Kymographic Record during Uteroturm. In.suffeation in Presence of Stric- 
ture OF Tubes in Contradnstinction to Spasm. 

Compare wiili Figure 133. 


Eepetition of Test. — ^When the tubes are found normally patent, another 
test is not necessary. If a subphrenic pneumoperitoneum is not produced the 
first time, however, it is well to insufflate again after a month. Several trials 
may be made at one examination, but it is better to wait. Three or four tests 
have been made at the same relative date after successive menstrual periods, 
and a fifth or a sixth attempt can do no harm when the patient is anxious 
for a therapeutic result. The same careful physical examination should be 
made before each insufflation, excluding tenderness or inflammation. Seve- 
ral patients, found to have tubal patency on a fourth test, snbseq^ueutly 
gave birth to normal children. The second and third tests were to cor- 
roborate tbe original findings and to establish a more reliable prognosis. 
Tbe indication for a plastic operation upon tbe tubes may also be clearly 
established. 

Effect upon Menstruation. — The occasional slight staining following tbe 
insufflation for a day or two needs no special attention. 

Tbe next menstrual period may appear two or three days early, but its 
duration and normal character are practically unchanged. Peterson and Oron 
(J, Am: M. Ass.j 1023, 81) have called attention to the relief of dysmenor- 
rhea 'n some eases. 

■ , . V'urtlie;:- studies witli tlie kymograph may help to establish peculiarities in the genital 
• ' ion, 1 hich have hitherto escaped attention. 
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Therapeutic Value. — From the outset, it ^vas obvious tliat insnfilation might 
be of tlierapeutic as well as of diagnostic value. 

Peterson and Cron, first to publish on this subject, state that '*a number 
of patients examined for sterility by the Rubin test where the gas had been 
forced through the tubes reported pregnancy following without change of other 
conditions present during the time they bad been desirous of children. This 
led us to send follow-up lettei’s to all women in whom gas had been successfully 
forced through the tubes, omitting naturally those cases where our investiga- 
tions had shown that the husbands were the cause of sterility. ... At varying 
periods following the Rubin test, 13, or slightly more than one third of those 
women, became pregnant.” 

Thirty-six out of forty-seven replied to the questionnaire. 

‘‘Thirty women had never been pregnant. Six women had conceived earlier 
in their man*ied lives. Since 4 of the G women who were relatively sterile 
became pi’egnant after the passage of gas through the tubes, while 9 of the 30 
who were absolutel^y sterile conceived after the gas infiation, it follows that 
something more than the mere passage of the gas and mechanical opening 
of the tubes must be considered to explain the reason for the higher per cent 
of pregnancies in those who had previously conceived. 

“Pregnancies in 10 went to full term. Three resulted in spontaneous 
abortions at the third month. The younger the woman, the greater will her 
chance of conceiving be. All but 3 became pregnant within six months after 
inflation (10 cases). Five had only one normal period. The shorter the 
period of sterility the more quickly pregnancy supciTened. Xonc of the cases 
who conceived were operated on after the inflation and no treatment was 
instituted.” 

Although not without personal observations, it was not until ^lay, 1925, 
that Rubin was able to report to the Xew York State Jledical Association upon 
ninety-five pregnancies in a thousand consecutive insufflations, his chief inter- 
est having been focused upon the development of the method more as a diag- 
nostic measure. The analysis by Peterson aiid Cron of the pregnancies fol- 
lowing peruterine tubal insufflation formed a basis for comparison with Rubin’s 
experience, with patients rei)ortiug their pregnancies on their omn initiative. 
A morn careful inquiry may show more than 9.5 per cent. 

It seems well established that the introduction of the gas through the uterus 
and tubes facilitates conception. A. J. Rongj" (JV. Y. M. J. £ M. Rec.,^ 
October, 1922), among the first to note this, reported four pregnancies in 152 
cases. S. R. ileaker {J. Am. J/. .-lax., 1924, 82) reports three w’omcii mar- 
ried and sterile for tAvo, four, and ten years, respectively, in whom pregnancy 
followed promptly. Tavo occurred tA\'o months after the test. In eaclg diffi- 
culty in forcing the gas through the tubes Avas encountered, accom disl d at 
the first elfort in tAvo and at the fouilh attempt in the third case., !Mc,’'er- 
urges insufflation as a routine therapeutic measure in all eases in Avlneh e 
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factor has been excluded but the tubes ; later he collected forty cases including 
his own. R. Cron (/. Mich. M. Soc., 1924, 22) states that of fifty-eight ques- 
tioned, fourteen reported pregnancy, the majority after one or two months and 
some after a second inflation. Incidentally, dysmenorrhea was also relieved 
in some. 

Ottow (Dorpat) believes that this procedure is dangerous as a therapeutic 
measure in the hands of the general practitioner (ZeniraTbl. f. Gymh., 1923, 
47 ) ; Rubin, however, feels that one well-instructed may safely add it to his 
diagnostic armamentarium. 

In November, 1923, in response to a questionnaire to individuals and 
clinics using the Rubin transuterine insufflation apparatus (made by E. 
Machlett and Son), replies were received showing fifty-two pregnancies out 
of a total of 763 patients treated. 

The demonstration of the therapeutic value of insufflation is clearest when 
a woman sterile for a period of five years or more becomes pregnant a month 
or two after ti’eatment; it is problematic in women married less than a year, 
yet many urgently appeal for relief from an infertile mating of six months or 
over, not content to wait the traditional three to five years to demonstrate 
sterility. J. Matthews Duncan (Fertility and Sterility, Edinburgh, 1866) 
shows that on an average the first child is born about sixteen months after mar- 
riage. A couple living according to normal marital habit — the wife a virgin at 
marriage and the husband potent and free from infection — are manifestly 
justified in seeking an explanation for failure to conceive after six months. 
Generally speaking, there are contributing factors, congenital or acquired, 
mostly remediable. The examination may reveal no gross or apparent reason 
for the childlessness, although the marriage is one of six months or sixteen 
years. Instances of a first child being born from ten to twenty yeai’S after 
marriage are not infrequent, and the incidence of a first childbirth in the 
premenopause is not unknown. 

Of 101 pregnancies grouped by Rubin, twenty-one had been married be- 
tween five and fifteen years, eighteen between three and five, fifty-nine between 
one and three, and two less than a year — one a nullipara forty years old, three 
months wedded, and the other, nineteen, married six months, each seeking advice 
as to infertility for a sufficient reason. The number of years of married life 
were unrecorded in one case. For present pui'poses, the five-year limit of nulli- 
parity serves as our best criterion. 

101 Women Pregnant after Peruterine Tubal Insufflation 


Primary sterility 62 

ive sterility 39 

■it 


c 
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PEKUTEPJXE TUBAL IXSUFFLATIOX IX STERILITY 1S5 


Relative SxEniLiTy 

One-child sterility 

One child and one miscarriage 

One child and two spontaneous miscarriages 

One stillbirth 

Two cliildren by a first marriage 

One or more spontaneous miscarriages 

One or more induced alxirtions 

Ectopic gestation 


11 

4 

2 

0 

1 

12 

r> 

o 


Duration of Marriage 

One year and under 

Between one and two years 

Between two and three years 

Between three and four 3'ears 

Between four and five years 

Between five and six years 

Between six and seven years 

Between seven and eight years 

Between eight and nine years 

Eleven ^’'ears 

Fifteen years 

Years unrecorded 


39 

14 
32 

15 
7 

11 

5 

4 

5 
3 
2 
2 
1 


101 

Summary. — Feruterine insufflation is an aid in sterility: 

1. It establishes patency of the genital tract from the external os to the 
abdominal opening of the fallopian tubes. Any cervical canal patulous to the 
uterine cannula used is ample for the entrance of speiTuatozoa. The cannula 
at the same time stretches the external os, rendering it somewhat more patent, 
and allows for freer drainage though only for a brief period. Should coitus 
take jilace shortly after the test, the spermatozoa have a better avenue of 
ingress. 

2. A mucous plug, however, may be tlie real barrier, and its removal the 
important factor. In some cases it occupies the deeper portion of the cervical 
canal and is expelled after the insufflation and on withdrawal of the uterine 
cannula. 

3. By separating mild agglutinations of the folds of the tubal mucosa, by 
straightening out tortuous tubes esiiecially of the infantile type, by dislodging 
a mucous inspissation from a narrow to a wider portion of the tube, by actually 
separating adhesions at the fimbriated end, a way is opened for the ow-ir- to 
meet the spermatozoa. 

4. Althougli the nervous mechanism is not clear, there are 
respond to the physical stimulation thimigh the psyche acting upoi 
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nomic genital apparatus, possibly by relaxing otherwise spastic tubes. Eubin is 
eonrinced that spasm is common in the premenstrual or pregravid state and less 
frequent in the postmenstrual interval. 

While the causes of sterility are often obscure, it is obvious that the me- 
chanical factor of patency should be determined wherever possible. The 
method of insufflation of uterus and tubes with carbon dioxid gas, with the 
production of an artificial pneumoperitoneum, avoids a surgical exploration 
and is invaluable in obscure cases. 



CHAPTER XII 
DISEASES OF THE WLTA 


Richaud W. 


TeLindk 


LESIONS OF THE SKIN 
Pediculosis 

Intertrigenous Dermatitis 
Vulvar Furunculosis 
Vitilig’o 

Diabetic Vulvitis 
INJUBIES 

CIRCULATOEY CONDITIONS 

Varicose Veins 

Edema 

Angioma 

VENEREAL AFFECTIONS 
Gonorrheal Vulvovaginitis 
Syphilis 
Chancroid 

Condyloma acuminatum 
Granuloma inguinale 

TUBERCULOSIS 

CHRONIC HYPERTROPHIC ULCERATIVE VULVITIS 
BENIGN TUMORS 
Lipoma 

Fibroma and Fibromyoma 
Adenomyoma 
Hydrocele muliebris 
Inguinal Hernia 
MALIGNANT TUMORS 

Carcinoma 

Sarcoma 

VULVOVAGINAL GLANDS 
Cysts 
Abscess 

Primary Tuberculosis 
Carcinoma 
LABIA MINORA 


387 



188 


GYITECOLOGY 


CLITORIS 

Concretions and Adhesions 
Cysts 

HYMEN 

Traumatism 

Malformations 

Neoplasms 

In that assemblage of tissues covered by the regional term “vulva,” we 
consider the affections of tlie mons veneris, labia majora, labia minora, clitoris, 
outlet, .and vulvovaginal glands, all with their varied liabilities to disease. 

No other principle than contiguity unites these structures in their path- 
ology which includes skin diseases, injuries, circulatory conditions, venereal 
affections, tuberculosis, hernias, cysts, and neoplasms — ^benign and malignant. 

Surgicall^^, tlie field is safe as the organs are superficial and accessible, and 
vital structures are distant. Hemorrhage, often free, is controllable by fine 
ligatures and buried sutures, while the superabundant movable adjacent skin 
readily covers defects duo to the extirpation of tumors or an extensive 
vulvectomy. 

The vulva also offers an admirable field for diathermic surgery, acuseetiou, 
and coagulation, owing to the sterilizing properties of the current and the 
speedy granulations and the subsequent supple scar. 

Lesions of the Skin. — Practically the only parasitic vulvar disease is the 
infesting Pediculus pubis or “crab-louse,” often cultivated by the prostitute, 
which lies flattened on the skin and clings to the hairs. Owing to its salivary 
secretion, the skin acquires a bluish stain. Intense itching is its characteristic 
with resultant scratch mai'ks. Diagnosis is readily made upon inspection, lice 
or their ova (nits) being revealed on the hair shafts. The parts should be 
shaved and aminoniated mercurial ointment (30 gi-ains to the ounce) applied 
or bathed with a bichlorid of mercury solution, 1 : 500, twice a day. Shaving, 
however, with sitz-baths and cleanliness are effective, omitting drugs. 

j7iTertnge7Wus de7’777u-titis_, the commonest of all skin lesions, particularly 
in obese women, is aggravated by hot w^eather and uncleanliness especially 
when associated with a vaginal discharge. The skin is reddened and slightly 
roughened and old cases exhibit browm pigmentation. Treatment involves 
unremitting attention to cleanliness, sitz-baths night and morning using only 
a bland soap and water, careful drying, and the application of a mildly anti- 
septic pow'der, such as stearate of zinc. 

Viilvar furuTiculosis, a fairly common malady, starts in an infected hair- 
I follicle and spreads like acne in its regional distribution. The discomfort 
O’' ly even interfere with exercise. It is an obstinate malady which taxes 
ae patience of both victim and surgeon. Shave the vulva and apply hot 
•chlorid compresses, 1 : 15,000, hastening maturation as well as preventing 
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(he hifcciion of other follicles. When pus forms, incise freely. Compresses 
of aluminum acetate 1 per cent are beneficial. An autogenous vaccine some- 
times afi'ects a permanent cure. 

Vtftl/f/o or leukoderma in irregular patches running out. on to the thighs 
is extremely common on the vulva and iu the colored race presents a striking 
picture, Figure ISo. I'he skin of the aifeeted area is smooth and unnaturally 
white iu the central area from an entire absence of pigment whicli is massed 
and redeposited at the margins, sometimes forming striking black blotches. 
The surrounding skin is normal. The lesions are frequently s^^nlnetrical 



Fig. 135. — ^t’^iriuco or K.\Ti:r.xAi, Gexitai.s axd .-taDo.MK.v. 

Xotc deposit of jiiginont in blolelies biluteriilly pyinmetrieal. (-Tayle.) 


bilaterally and probably central in origin. I'herc is no necessary relation to 
syjihilis; some endocrine disorder is believed to be responsible. It is some- 
times a familial disease. J.aylc emphasizes the importance of the general 
health. There is no direct treatment, as it is innocuous. 

Duihctic vulvitis often accompanying diabetes mellitus is usually confined 
to the nonhairv parts whicli become duskv red. The itchina: and burninir on 
urination are intense. It is important ever to bear in mind that any vulvitis 
or pruritus is likely to be but the outstanding warning signal of this systemic 
disease, and urinalysis is called for in all cases. The relief of the svstemie 
trouble cures the itching. 

Injuries. In spite of an external situation, the vulva is so well guarded 
by its location and the protecting thighs, that it is but rarely injured bvr.,?;,,- 
lenco oh cxtvrno. I have seen an extensive hematoma from the kick of a bnb 
husband. A girl of twelve entered the Johns Hopkins Hospital with a sevd 
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hemorrliage and a large liematonia of the perineum and left labium incident 
to a fall astride a fence rail on which she stood. Figure 136 shows a large 
hematoma, the result of a fall astraddle a chair. There are numerous in- 
stances of injuries to children from sliding down a balustrade and striking a 

low newel post. Jacob 
Price of West Chester, 
Pennsylvania, was called to 
treat a vulvar laceration 
from a cow’s horn, recalling 
the numerous extemporized 
cow-horn cesarean sections 
in the fields, collected by 
Kohert P. Harris, where the 
cow proved a safer risk than 
the scalpel. 

Injuries from violent 
coitus may he extensive but 
are more serious in the 
vagina. 

Circulatory Conditions. 

— Varicose veins of the 
labia majora are rather 
common in parous women. 
Although pregnancy is the 
chief . factor, other con- 
tributory agents are pro- 
longed standing, heavy 
work, and straining at 
stool. The vai'icosities of 
pregnancy usually shrink 
notably afterwards. While 
often symptomless, there 
may be marked itching and a sense of dis-ease and Aveight. Spontaneous 
rupture may occur, or a trauma may cause a free hemorrhage or a hema- 
toma. The treatment in pregnancy is the recumbent posture so far as 
feasible. Temporary relief is derived by a pad held snugly against the 
parts by a T-binder. If the varicosities persist and are distressing, dissection 
and excision are the treatment, making an effort to locate the main trunks 
in the tissues adjacent to the swelling. Plenty of clamps should be at hand to 
limit the loss of blood. The hemorrhage will be less if the pelvis is elevated. 
In case of rupture, an ice-bag and pressure usually check the hemorrhage. The 
absorption of hematoma is hastened by rest and hot moist applicaltions. 
'Ifadium or x-ray ought to prove serviceable in effecting a cure. 



Fig. 136. — Hematoma Occupying Left Labium majus 
AND Extending Downward on to the Perineum. 
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Fjdcma of tlio vulva in a inarkod degree occurs in clironic hyi>crtroplnc 
nlccrative vulvitis and in acute inflainmalinn of Bartholin s glands (Chapter 
XXXI Vj. Extreme edema occurs in the generalized anasarca of cardiac and 
renal disease, infiltrating the loose connective-tissue stinctures. It is also seen 
in sarcoma in the pelvis and iliac fossa. It is symptomatic merely. 

A'itqiovxn. is rare, the majority being the nevi of children, lanssig re- 
ports a lymphangioma in a girl of fifteen, on a congenital nevus. If the 
case is early and the size and position permit, excision or ablation with the 



Fig. I.*??. — Multiplk Ciiaxciiks of Vulva. (T.'uissig.) 


endotherm coagulation current dilcrs the host hope, Badium is also an efficient 
remedy. 

Venereal Affections. — For gonorrheal vulvovagi'nilis, see Chapters XIII 
and XXXIV. 

Sjiplnh'^i is primary, secondary, or tertiary. Considering the frequency 
of luetic infections, the rarity of a primary lesion is remarkable, Figure 137. 


Being painless, it may lie hidden in the vulvar folds and is not infrequently 
discovered accidentally in the clinic. The typical primary sore is a superficial, 
round or oval erosion, surroxinded by a livid areola, the base exuding a clear 
scrum and bleeding slightly when wiped with gauze. There is a variable local 
edema and a detinite induration less marked on a moist mucous surface. 
Chancres occur in every part of the vulva, observers dili'ering as to the site of 
predilection ; the fonrehet and lx>th labia majora are often involved. ^Multiple 
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chancres are coramoner than in the male, due to the simultaneous inoculation 
of various abraded points and to a contact inoculation of opposed surfaces. A 
chancre is clean, indurated, and painless, while a chancroid is characteristically 
dii'tj and painful without induration. In both there is an associated inguinal 
adenitis with palpably enlarged glands. The glands of a chancre are firm, 
more or less discrete, and indolent, while chancroidal glands are tender, with 
local heat, and show a marked tendency to break down. Treponema, pallidum, 
with its spiral form, in a dark-field examination of serum from the ulcer, 
certifies chancre. A negative Wassermann at this early stage does not rule 

out a chancre, nor does 
a positive reaction nec- 
'.essjtril}’' signify a 
bhancre, as a patient 
■ udth chancroids may 
also have latent s^'philis. 

Secondary luetic 
manifestations vary 
with their location. 
Condyloma lai'um vege- 
tates on the moist skin 
surfaces of labia and 

perineum, and the mu- 
cous patches are found 
in the vaginal vesti- 

bule. Flat condylomata 
form multiple rounded 
plateau elevations, with 
a moist grayish surface, 
Figure 138. The skin, 
usually intact, may be- 
come macerated and 
superficially ulcerated 
bv the moisture and 

o 

form a secondary infection wdth a dirty discharge. Labia majora, peri- 
neum, and the perianal region are most affected, but the inner aspect of the 
thighs is not excluded from these painless lesions. Within the vestibule, 
secondary lesions appear, closely resembling those so commonly seen in the 
fauces; such are the moist papules or small shallow ulcers with a grayish- 
red base. The diagnosis is often confirmed by secondary manifestations else- 
Avhere — skin eruptions, glandular enlargements, fever, and malaise. The 

broad condjdomata and mucous patches abound in spirochetes. The Wasser- 
mann reaction is positive at this stage. 

Gumma is rare and tends to break down and form a serpiginous ulcer with 



Fig. 138. — Condyloma latum. 

Somewhat symmetrical arrangement of lesions due to eon- 
tact implantations. (Taussig.) 
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a gr.'iyisb-n’d baFP, oecasioiiaJly migraliiig toward tlio rectum to form a fistula 
or toward tlie uretlira to destroy it and cause incontinence. 

TJic treatment of genital syphilis is that of the systemic infection. 

Chancroid is due to an infection by the strcptobacillus of Dncrey, found 
in abundance on the base of ulcers. The lesion, occurring anywhere on the 
vulva and commonly on the mm’ous membrane at the outlet, is a dirty, irregu- 
lar, frequently multiple ulcer with undermined edges and a grayish-yellow base. 
'J’ho lack of induration forms a .striking contrast to true chancre. It is ex- 
tremely sensitive, dyspareunia 
often occasioning the consulta- 
tion, and is frequetitly accom- 
panied by enlarged inguinal 
glands which .‘jIiow acute inflam- 
mation and usually soon be- 
come llnctuant. Cleanliness is 
of the utmost importance in the 
treatment; :i tliorouah w:ishing 
with snap and wafer twice a day 
is imperative. A daily douche, 
pota.ssium ])ermanganate, 3: 

.1, 000, also helps. Ulcers re- 
sponding slowly are touched in 
their ha.«es with pure carbolic; 
acid followed by alcohol ev('ry 
few days; .sparking the base 


thoroughly with a high fre- 



V. 


I'lG. 13a. — .Muj.Tjrj.i; Co.m)vi.o.m.\t.v 
Entire lesion composed of .a conglomeration of 
]):ipillary oxcrcseenccs. 


queuey current hastens the. 
healing. In tbo early .stages, 
an ice-cap is put on the en- 
larged glands; when softening 
is imminent, the process is hastened with heat. Later, free incisions and 
curettage are in order, or the interior is sterilized with diathermic coagulation. 

('ondjilovui ocuminaium, venereal wart, Figure 33!!. is an aliiietion of the 
uncleanly, accompanied by an irritating discharge usually gonorrheal. It is 
distinguished by “acuminatum” from the condyloma latum of .syphilis. It 
ajipears as a jiapillary e.xercscence, single or oftener multiple, varying in size 
from a millet seed to a caulitlower cluster as big as a fist. Larger masses 
commoner in pregnancy decrease in the px^erperium. The papilhe show a 
considerable hyperti’ophy of the epithelial covering, with a marked infiltration 
of the epithelium and connective tissue with round cells, plasma-cells, and 
]\'lymorphonuclear leukocytes. The growths are common on the labia and 
fi'cquemly exumd on to the perineum, thighs, and into the vagina. The lesion, 
in itself painless, may give rise to much discomfort when ulcerated. 
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The treatment depends on the extent and size of the lesion. The smaller 
growth should he touched and destroyed with the high frequency needle; it also 
yields to a guarded application of pure nitric or acetic acid. A larger growth 
is best excised ; the endotherm acusector is admirably adapted to this purpose 
when the atfection is not too extensive, local anesthesia sufficing. After 



Fig. 140. — Condyloma acuminatum or “Venereal Wart.” 

More or less orderly overgrowth of squamous epithelium with papillomatous surface. 
Fibrous stroma very scanty. Eound-cell infiltration less marked than often found. (J. H. 
U., Gyn.) X 10. 

removal, a general and local regimen of cleanliness must rule to prevent 
recurrence. 

Granuloma inguinale was described by Conyer and Daniels in 1896 as 
found in the natives of British Guiana. Since then, many observations have 
been made in India, Africa, the West Indies, and South America. In 1912, 
Aragao and Vienna, of Rio de J aneiro, issued an exhaustive study with special 
i-efer 'uls to etiology and treatment. J. Grindon reported in 1913 the first 
'Vj' >, the United States ; others have occurred in New York, Philadelphia, 
>re, Richmond, Sumpter, S. C., and New Orleans. With a single doubt- 
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fnl exception, all of the instance? found in the literature arc in nein'oc?, many 
of them natives of the United State? never out of the country. Granuluma 
inguinalcj thereforoj i? specially negroid in it? predilection and upon this de- 



FIG. l-tl. — G kAXIU-OMA INGUIXAI.K. 

Xesri'^'J. 22, ahvavs lived in Xew Jersey or New York. Duration three years. Wasser- 
inuiin iieputive: no result, from antisyjdiiliiic treatment. Donovan bodies present. Im- 
j'roved under t;mar emetic. {Howard Fo.v.) 


pend? its 

Usually 

venereal 


geographical diptrihution. It is about equally prevalent in the sexes, 
considered venereal, it is certainly less contagious than t • older 
diseases as it occurs in one married partner and the oth s 


ninnnne. 
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The histoiy is that of a papule, generally on the lahium majus, which rap- 
turing and refusing to heal is followed by an overgi-owth of exuberant, fleshy, 
red, clean, granulation tissue. The ulceration is progTCSsive and often exten- 



Fig. 142. — Granulojia inguinale. 

Negress, 37, South Carolina. Ten months duration. Wassermann negative; no result 
from antisyphilitie treatment. Donovan bodies not found. Successfullj^ treated b}' x-ray. 
(Howard Fox.) 

sive,' inwilving next in frequency to the labia, the perineum, vagina, gToins, 
and ’ '■ ,;3, Eigures 141 and 142. The granulating area is covered with a 
' ■•'•eoid, nonolfensive discharge which if wiped with gauze leaves a clean, 

' "'-‘'.iding surface like healthy granulation tissue. The edge of the ulcer- 
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{ited area is slightly raised; soincliines the vulvar edema altlimigh considerable 
is )nnch less marked than in chronic hypertrophic ulcerative vulvitis. 'I’he 
lesion is tiol .spontaneously jjainful nor unduly sensitive and .^i diiTers markedly 
from chancroid, Eurning on urination and diseeinfort fmm ehating in ex- 
tetisive lesions are common, ]jio])sy reveals nothing more distinctive than a 
superficial cellular area of young connective tissue with jiroliferating hlund- 
vessels and ahundant lymjdiocyfe.';, jdasma-cells, and jxdymorphonuelear 
lymphocytes, .superimposed tijion a denser connect ivt'-t issue area. 

In C, Donovan (huluin M. (laz., lO) di'scrihed :i Gram-negative, 

encap-sulated, intracellular organism uniformly visible in smears. In r.t]2. 
Aragao and Vianna cultivated a Gram-negative encapsulated organism resem- 
bling Friedliinder's bacillus which they considered etiological, later rejnuliated 
by Aragao, Attempts to reproduce the cycle by inoculation an' unsuccessful, 
'fhe intracellular organism found with great uniformity is generally held to he 
pathognomonic. An admirable pre.^enlalion of the subject with su(;e(>ssful 
cultures is that of Ale.xaJider Ilandall, J. C. Small, and W. P. Bclk {Surg., 
6by«ec., tC- Oh.s/., 1022, 31). 

Thev conclude that : 


1. Granuloma inguinale is endemic in the United States. 

2. Its diagnosis depends upon the characteristi*; local lesion, its marked 
predominance in negToes, and finding the sjteeific organistn descrilaal by 
Donovan. 

3. The organism was demonstrated in smears from the lesions in twelve 
out of si-xteen patients (in four there was no l:d>oratory e.xamination). 

4. An encapsulated bacillus stained from cultures resembling this organ- 
ism lias been isolated from three of twelve patients studied culturally. This 
organism of the Bacillus viucosus ca psiihi us gro\\\y appears identical with that 
seen in smears. 

T). Treatment with tartar emetic intravenously acts as a specific. There 
is no contra-indication to this remedy up to doses as high as 0.1 gram. 


Prior to 1012 the treatment was most unsatisfactory. In that year, Aragao 
and Vianna instituted the use of tartar emetic which acted ra 2 )idly and sjk?- 
cifically. The technique as described by Pandall, Small, and Pclk is an 
intravenous injection on alternate days, beginning with 0.01 gi-am and rapidly 
increasing to a dosage of 0,1 gram. Tlie average case heals in fifteen or twenty 
d.ays. Aragao advocates a prophylactic weekly dose for twelve weeks longer. 

Tuberculosis, — Vulvar tulterculosis is rare, with records widely scattered 
but admirably collected and summarized by Kenneth Bulklev (A}?i. J. M. Sc., 
110, Xo. 11, d rawn tijwn freely for this section. 

bp to ISOl, seventy-one cases are rec'orded. In a series of (A ' 

tuberculoses by nine authors, none are -recorded of the vulva, Boi. 
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attention to a relative frequency of vulvar tuberculosis in early childhood; 
it is commonest during the years of greatest sexual activity and is more fre- 
quent in lower social strata, 

A potent factor determining a localization in the vulva is probably trauma 
or inflammation. It is found in association with tuberculous foci elsewhere, 
as in lungs, kidneys, and glands, but it also occurs apart from any other demon- 
strable lesion. The common cause of a primary vulvar tuberculosis is either 
sputum contamination or coitus. In a child of four and a half years, with no 
other localization, a playmate was found to have pulmonary tuberculosis, A 
child one year old with no other lesion was apparently infected by the mother’s 
soiled linen. In eight genital tuberculoses in women, in five of which the 
bacilli were found, it was discovered that on the male side all had tuberculous 
epididymitis. It also arises as an extension from Bartholin’s glands. 

In seventy-two cases analyzed by Bulkley, internal genital lesions were men- 
tioned in nine, tuberculosis of the uterus in five, of the cervix in five, of the tubes 
in four, and of the vagina in eight. In but three was tuberculosis of the kid- 
ney noted, and in one of the bladder ; the intestine was involved in four and the 
rectum in five. 

The localization is often unilateral, with labia majora and minora most 
frequently involved, the clitoris coming next. It appears as a hypertrophy, 
with and without ulceration, or as an ulceration without hypertrophy, and in 
fistulas and abscesses. In the hypertrophies, both skin and deeper tissues are 
involved. 

A differential diagnosis must be made between tuberculosis and other 
chronic diseases with ulceration and more or less infiltration. Syphilis is first 
excluded by demonstrating the treponema and by the Wassermann reaction — 
always a sine qua non. 

Bulkley says that the chancroid frequently seen about the vulva differs by 
its acute onset with more pain and inflammation and with a tendency to new 
lesions on contiguous surfaces, together with its common suppurative inguinal 
adenitis; the characteristic bacillus of Ducrey establishes the diagnosis. 

Epithelioma differs in its raised edges and hard nodular borders. In sus- 
pected tuberculoses, sufficient tissue should be removed to demonstrate giant- 
cells and possibly tubercle bacilli. 

As the disease advances continuously from its borders, it is often associated 
with other pyogenic organisms and an inguinal adenitis tuberculous or 
suppurative. 

I agree with Bulkley that, in the first place, the disease must be held, as 
in epithelioma, to have extensions beyond the obvious margins, and that the 
caut^i’y knife is a method of choice and better than the scalpel even though 
thf,.- ' qqiction of tissue is extensive. My decided preference is circum- 
■ ■ 2 by electrocoagulation and then destruction of the tissues over the 

• / ' ’ affected area including a zone from 1 to 2 centimeters outside all 



nif^KA^ES OF TJIF VFLVA 


ion 

foci; (lie roniov.-il of flio onapil.'iifd i? olToctod In- jho noii.-ormr 

jind the iindeidving hn=(> i? desiec.'ited to leave a sterile field. If all the 
disease has not been iviped out at the sitting, it is a sinijde matter to 
treat small recurrences in a .snhseqnent sitting. 

Infected inguinal glands shonld he treated with raditnn and if suppurating, 
incised, coagulated, eurelfcd, and packed, or removed in ioio. 



Fjo. 1-t.t. — Tenrncri.osis or VesTinru:. 

FInt, pinkisli. iii.'iaimiHatcd disenped aro.i occupies entire ve^tilmle. No lliickeninf: nor 
iiitihration of edges wliieti are raised alnnit 2 millimeters aliove level of iliseaped area. 

The prognosis in so far ns the local trouhle is concerned is excellent, the 
uhimato outcome depending upon the disease of the other organs — ^lungs, kid- 
neys. and lymph glands. 

Chronic Hypertrophic Ulcerative Vulvitis.— -Under this caption suggested 
by Taussig is considered a group of cases, clinically inseparable, . . ng 

under a variety of names in the literature, such as csthiomenc. sv ,o, 

rodent nicer, and lupus. The objection to such varied terms is the imp' 
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of a specific etiolog}'- not yet demonstrated. Clinically and histologically, these 
affections seem to be akin. Aside from an infecting agent there are predispos- 
ing factors to which Taussig and others call attention : 

1. A racial predisposition to fibrous hypertrophy, the incidence falling on 
nearoes noted also for keloids and uterine fibroids. 

O 



Fig. 144. — Cheonic Hypebtrophic Ulcerative Vulvitis. 

Hypertrophy principally of left labium majus. Ulcerated area entirely hidden between 
two labia. 

2. IJncleanliness. Practically all of the lower strata, many with a his- 
tory of a neglected profuse discharge. 

3. Interference with lymphatic drainage. Elephantiasis of the labia due 
to filarial infection seen in the tropics but practically unheard of in temperate 
climates. 

4. Excessive sexual indulgence and prostitution. 

./Dpiieomis divided as to the infecting agent; it would appear that no single 
definabl .' lism i^ responsible. There is clinical or serological evidence of 
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Fvpliilip in SO lo 00 per f-ent (TauF«ii:). however, fail to rc.-pnid to 

antilnetie treatment. TfinFFig helit'VcF. and it feein? rational, tlint the nlccrn- 
tions orijiinatc on the haso.F of pyphilitic Fear.s .and that tlic .‘spirochete is le.-.^ a 
direct, cause than tlie common pyo»enic organisms and. therefore, ohjeets to the 
implication of the term "syphiloma. ' • B. Ilealy r<’}v^rts a cnltnre of 

BncMvs pro! cm and a enre eifeen'd by injecting the vaccine after iivt‘ years 
of other fntile treatments. Occasion- 
ally. a lesion which seems clinically to 
hebmg to this gi'onp reveals the tulx'r- 
clc hacillms. 

Symptoms are nsnally so slight 
that the doctor is not consulted until 
(he vulvar mass is large enough to 
cause locomotor inconvenience. ]tHld 
itching, hurning on urination, and 
dysparcunia arc common. Discomfort 
on walking due to the size and weight 
of the vulva is often the chief com- 
plaint. The entire vulva may he uni- 
formly enlarged or it may he limited 
to one or both lahia or to the clitoris. 

The ulcerated area may l>e small and 
hidden in the folds, or so extensive as 
to ovcr.diadow the hypertrophy. At 
times the enlarged vulva is covered 
with small nodular excrescence.s. The 
hypertrophy must Ik? carefully dis- 
tinguished from a carcinoma. The 

V. 

best arbiter is the microscope in case 
of doubt ; usually the ditlerence is so 
obvious as to need no particular stalment. A true fibroma is obviously a 
localized tumor, firm, circumscribed, and <*overed with a smooth skin devoid of 
ulceration. A sessile lipoma is fiw from any involved circumferential zone 
and the evidences of inilammation and lacks the brawny edema and ulceration, 
(iranuloma inguinale is usually characterized by more marked ulceration and 
h'ss edema, but at times it closely simulates hypertrophy. The Gram-negative 
intracellular organism may decide the matter. 

Biopsy reveals a chronic inilammation; the granulation tissue of the 
ulcerated area is heavily infiltrat(xl with lymphocytes, plasma-cells, and poly- 
morjdamuclcar leukocytes. In the nonulcerated aretis tliere is a marked in- 
crease in the connective tissue with round- and plasma-cell innltraticn. the 
cells b('itig u.mally arrangixl in islands, especially alvout the blo<.?d-v''--'‘’ : w, E-h 
show some obliterative arteritis. Sometimes, giant-cells appr asuallv 



Fu;. U.-). — .XAMr. <.’.\sv. Shown in Fir.enr. 144 
.\T r<).\ci,r.'<ioN or (.'oMri.KTi; \’ci,vr.cioMy. 
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surrounded by epitbelioid cells; on the presence of these alone a diagnosis of 
' tuberculosis is not justified. While the epithelium at the edge of the ulcerated 
area may show hypertrophy and dip into the underlying tissue, in the non- 
ulcerated region there is usually no change. 

If there is syphilis, either clinically or serologically, antiluetic treatment 
is indicated. Local applications are valueless. Vulvectomy, partial or com- 
plete depending on the extent of the lesion, is best and quite uniformly results 
in cure. This can be done with the actual cautery blade, cutting out the 

charred margin of the wound with 
a knife to secure better healing, or 
better yet with the high frequency 
current (Chapter XLVIII). Eig- 
ures 144 ^d 145 show a typical 
case before and after a completed 
operation. 

Benign Tumors, — Lipoma, or 
fatty tumor, is rare. In 1893, I col- 
lected twenty instances from the 
scattered literature, and, in 1923, 
W. E. Lovelace found fewer than 
forty-five. It is usually recognized 
with ease, either the whole labium 
is enlarged by the localized de- 
position of fat or the growth is ses- 
sile or, again, hangs by a more or 
less attenuated pedicle due to its 
weight as it pulls upon the yielding 
tissues in the erect position. The 
base may extend up into the in- 
guinal canal and closely simulate a 
hernia or an encysted hydrocele. 
When I was a resident in the 
Episcopal Hospital of Philadel- 
phia, in 1882, under A. K, Minick, I saw a tumor 8 centimeters long 
hanging like an egg from the middle of the right labium by a slender pedicle 
which was 5 centimeters long and about 3 millimeters thick. The patient mis- 
taking my enthusiasm for so rare a specimen withdrew indignantly to some 
other clinic in spite of Minick’s explanation that it was "so sclion.” William 
Goodell of Philadelphia saw one attached by a broad pedicle hanging down to 
the knees. Balls Headley of Melbourne removed one weighing 24 pounds, and 
W. R. Lovelace of Albuquerque, New Mexico, removed one from the left 
’ ' 'Ui majus weighing 44 pounds, which reached the patient’s knees. 

Thwjtumors are hard or soft according as the fibrous framework or the fat 
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prc(3ominatcs. AVilh an exec?.? of fat. the ?cn?c of llnetnation j? 50 distinct 
tliai llic inference that it i? a evst is almost irrcsistillc. An explorine needle 
readily settles the doubt, V'ith a predominance of fibrous ti.-?uo, the tinnnr 
feels like a fibroid growth, but the lobulation of the fat u.=ually ditTorentia.te.' 
it. They develop slowly; the youngest patient was eighteen and the oldest, 
sixty-one. One woman had borne lier burden for seventeen years. The chief 
distress is in walking and the marital function, A. Stunndorf had to exci.'-e 
one of the left labium majus of a primipara to secure delivery through the 
outlet obstructed by the broad-based finn tumor and an anehylosed right 
hip-joint. 

Idle treatment by e.xtirpation is easy, when the pedicle is small, under local 
anesthesia. Large sessile growths, sometimes formidable in their extent, are 
removed with more or less of the overlying skin, shelling out the fatty mass and 
leaving enough skin for closure. 

Fibroma and Fihromyoma, although rare, are the commonest benign solid 
tumors in the vulvar region. V. Leonard found six in Sd.OOO gynecological 
admissions to the Johns Hopkims Ho.spital. Tliey .‘spring either from the 
vulvar connective tissue, the extra peritoneal portion of the round ligament, or 
the peritoneal areolar tissue. Composed chietly of fibrous tissue, most of them 
contain .some .smooth muscle-fibers, particularly when they arise in the round 
ligament, in thi.s resembling more closely the homologous tumors of the uterus. 
3'^igure 117. They originate in the labia majora, rarely in the labia minora 
or the clitoris, A round ligament growth appearing in the inguinal region 
growing down into the labia is likely to be mistaken for a hernia, an error 
corrected by noting the density, dulncss on j>ercussion, and irredneibility. 
Fibroid? of the subperitone.al connective tissue are among the largest tumors 
rc])or(cd, 

Tlie .symptoms usu.ally spring from their size and weight ; there may be 
interference with coitus, locomotion, and urination. AVJien pedunculate, the 
blood sujiply is apt to be limited; they arc then prone to the degenerations 
common to fibroids. Hyaline, cystic, calcareous, and sarcomatous changes 
have been noted. Over a fifth of those in Leonard's resume had lx*come 


snrcoinatous. The treatment is prompt removal, best under local anesthesia. 

Adenomyomn of the inund lig.unent was first recordf^d by Cullen in 1 S 90 ; 
others have been reported since. A lump like a fibroid appears, usually in the 
region of tlie inguinal ring. The growth is a compound of typical endome- 
trium and smooth muscle. Tltere is often a history of swelling with marked 
tenderness at the menstrual periods, which constitutes the chief point, of dif- 
ferentiation between this and other benign solid tumors. Other rare endo- 


metrial growths may represent implants upon laeeratioits at labor. The treat- 
niettt is invariably excision, whieli cures when the extirpation is thorough. 

II ydroci'Jf mislit'hrh'. a rare collection of fiuid in the persistent (nonii.. 
obliterated ) canal of Xuck, ap]K-ars as an elongate or monilifonn tu "or 
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ujKJii ol>?('rviii'r tlio cnniHx:tion of the tumor with tlio ahflomon nnf] tlint it i? 
tynipaiiilic. on pressure, and ean he replac’d postnmlly with the 

patient on lior ha(F wifli elev.-ited ehest and tlexed ihitrhs in a position of ndaxa- 
tioJij to descend apain on standiii'r and slraininir; it also yields an impulse on 



t _ . . _ .. c '.O.” • . 

Fio. 1-5S. — FninoMA or l.ioT Laiiicm ma,u's. |B. 0. Coates.) 


eonehini:. On rejdaeement. the patulous canal rinn is felt. A sac filled with 
ati adherent ineareevated umentnin is dull to jxM-eussion and more diilieult to 
distiniruish from a neoplasm or a fatty tumor which, indeed, in a literal sense 
it is. ’.1 he treatment eonsists in the oMiteration of tlie sac and th^ 
t>i the patnlons rinjr witli the reconstruction of the inguinal canal in 
dt'tails are aiven in standard works on general .stiraerv. 


n * 
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Malignant Tumors . — Carcinoma is extremely malignant and found oftener 
in those of advanced years.’^ A. Giesecke, in reviewing the Kiel cases, found 
56.8 per cent in women over sixty and 25 per cent over seventy; it is not, 
however, unlaiown in the twenties and earlier. It is usually grafted on to 
some chronic inflammatoiy lesion especially leukoplakia or the dermal changes 
of an old pruritus, as well as in kraurosis, Eigure 149. It occurs in virgins 
(five out of twenty-three, fide Taussig), nulliparas, and multiparaB, about 
equally in the last two gi-oups. Carcinoma may he primary on any part of 



Fig. 149. — Carcinoma of Clitoris Springing from Edge of Condtlomata acuminata. 
Arrow marks site of cancer. (Taussig.) 

the vulva and is commonest on the labia majora, the clitoris coming next. His- 
tologically, the several kinds of cancer are squamous, medullary, and adenocar- 
cinoma. The squamous type is found oftenest ; it may take on the papillary or 
the ulcerative type, Eigure 151. Adenocarcinoma is the usual form in 
Bartholin’s glands. 

Itching and bm-ning are early complaints; pain usually comes late. In 
the early stages there is a slight serous discharge, becoming more profuse and 
"'ood-tinged as the ulceration progresses. When the urethra is involved, 


^Tau* 


'a Diseases of the Tulva has been drawn on freely. 



DISEASES OF TDE VULVA 


207 


urinary o1)H<mction or jncontinoiK.-c may occur, lu an early .=tatr-’. it i> a 
well-defined hard, nodular ina??. infiltrating tlie shin and then breaking down. 
Later there is often a massive involvement with secondary nodule.-; and .a 
hrawny skin and frequent contact implantations. The inpiinal and femoral 
glands are involved often early whil(‘ the primary growth i.-; small; 


1 V 



\;j 

Fu:. — SgVAMOcs Oa.L Cauoinoma ei- Vci.va. 


1. Xornuil PiirfiU-e of vulva. 

2, ScIi:u't‘OU;; fjlami ju'ur iiiarjiin uf wild nvcr^ruw t!i of I'ldilu-liiiin. 

I'lulor hi^Iu-r jiuwor. of ra]>i<I "rowtli in iinlividiial k-IF. 

4. riooratinti with lii.-appi-araiHv i>i .-urfaw t-jiitlu-lium. 

(.!. 11. I'., Ctyn.) X la. 

nu'lastases (‘xist long lH“f(>re the hard glands an- palj);;]>le: later, the c-otispiciious 
lmnehe.< ahove and helow Poupart's ligament are obvious even to the patient. 

Any doubt as to diagnosis should La .settled In- removinn- tisane v.-ith the 
endothenn needle for biojisy. There .dnould In:* no delav in aciinir if there ' 
any IwiX' ftvm an oj>er;ulon which is free fr-.en immediate risk. 

The propiosis tjucKid pcrmancjicy is grc.ve hnt by no means hui)e' L. Gt-i- 
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erally speaking, tke earlier tke operation is done tlie better the hope; those 
which are unattached and therefore freely movable wdth their lax surrounding 
tissues offer the best chance for satisfactory extirpation. If there is one 
suspicious gland, it should be exposed and coagulated out of existence and left 
in dill. The question may well be raised whether a total gland extirpation 
on one, or in some on both sides, is not wdscr as a uiiifomi practice. Again 
the question is a fair one whether w'e can so completely extirpate the femoral 
and lower iliac glands. There is always a legitimate hope even when one or ■ 
two enlarged glands are felt that they constitute at least a temporary block 
system. Where there is no hope of cure, much can be done by cleaning up 

the field as completely as 
possible with surgical dia- 
tliermy, often bringing great 
relief to the distressing local 
discomforts. 

A. Giesecke, in 1921, re- 
ported a five-year operative 
cure in 31.2 per cent in 
thirty-two in the Kiel clinic. 
Taussig reports a five-year 
cure in three out of seven. 
These results tend to show 
that a complete vulvectomy 
is often best, with a radical 
lymph-gland dissection, in- 
guinal and femoral, on the 
affected side at least and on 
both sides if the trouble is 
central as in carcinoma of 
the clitoris. The operation 
can be done in two stages 
if advisable. W, Stoeckel 
even advocates extirpating iliac as well as inguinal and femoral glands. 
The question of the value of coagulation of the glands left in situ, a far 
simpler procedure, is sure to come up soon for settlement. The vulvec- 
tomy advocated is best done wdth the endothemi equipment. There is a far 
closer analogy between these vulvar gro’wths and cancer of the breast, both 
with their early distant metastases, than between cervical cancer and the breast. 
Tor inoperable cases, however, radium locally and x-ray to the glands are useful 
as palliatives. Taussig rightly lays stress upon the prophylactic importance 
tV <'adical treatment of leukoplakic vulvitis as a precaneerous condition. 
A r'uically inflamed clitoris ought to be extii*pated with a wide margin 
> . .f"’'3Eed until put under the microscope. 



Fig. 151 . — Papillakv Type op Vulvar Carcinoma, 
(Taussig.) 
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Sarcoma of tlic vulva is rare and ocrurs as niflaiuitic and as nnupipn* nt>, d. 
Spindlf*'. round-, and nii.xod-<‘<‘l] Inninr.-^ arc found, d'ii" lunipiaTni-n:* d may 
arise as a primary fsrowili from the eonn^-erivc ‘i.'snc or liy nieiajd.i-i;; in ;i 
filu-oma. d'lio latter ajjjif-ars to lx* eiunnioncst from tin- of small, 

stationary, apparently beiiipi growths whieh years )at<“r heoonie malignant ,'md 
grow ra])idly. It is a disease of age. hut the young are n<'t exempt. I reported 
a myostireoma in ti twenty-si.x-year-old wonuui. 

Jleliinotie stireonu), 
usntilly iift(*r 
pause, tirises 
mented nevi. Veit in 
Germany, 1024, found 
this commoner thiui the 
nonpigmenfed. Doth va- 
rieties are extremely 
malignant and cures hut 
few (f) j)er cent, Veit). 

Idadieal vulvectomy gives 
tlte host liojte. 

Vulvovaginal Glands. 

— G//.s'/.s- and abscesses are 
common disetises of the 
vulvovaginal or Ihirtho- 
lin’s glands. Discovered 
by .Idartholin in 3 (ISO, 

Duv<>rncy jxiinted out in 
1701 the rosemhlanee of 
the gland tissue to the 
prostate, also mentioniJig 
the ducts opcJiing in the 
vulva {(Eitvirs aitaio- 
miqiu's, Paris, 3 701, Vol. 

11 ). In IS.nO, P, llu- 
giiier monographed its 
diseases {“Memoires sur 
les Maladies des Apjnireils secu'etcurs dcs Orgam's gcnitau.x exteriH'S de la 
Femme,” /Vlcm/., Paris, It'.'Ut. 3,'.). ]n Miiiler reviewed the 

literature v>f tlie embryology, staling that the glands are iirst ri-cngniKahle in a 
fetus centimeters long as solid cords fi\*m the sinus uroaeiiitalis. 

The glands, two in jiumher. lying in tin* jc-ravi-ginal tissue, aro the size of a 
pea. each with a duet on the inner or vaginal asjH-et discharging bg'n- an/ 
just outsidi* ihe hyjnen. Oecasi-mally jh.- oriiiot* ea’i }»* proln'd, 
rhea! infection K-aves it eliaraetvristicaliv rod like a lleabite and 



I'lC. iri-2. — Kri.ATION O!' ItArTIlOMN's Cl.AXli' lO Vaoina. 

liotli f 1 i(»\v iiii!;miin;iT(iry l•nIar”<•ml•Il{. Drop of pti- 

fn'in "lali,! on -iili-. (•’latii!- arc in latcrat \\aJI-, 

a 'Imrt <ii^tam•e alwvi* foiin-Jift, ( lJ(nIra\\xi aftt-r Ihictiicr.) 


■or- 
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sure forces out a drop of pus, Eigure 152. In Figure 153, tlie relation of the 
glands to the vagina is outlined, the gland being pushed to one side by the 
cyst in the duct. 

Normally the gland secretes a tenacious fluid like the white of egg. It 
grows rapidly in adolescence and atrophies in age. Its structure is seen in 
Figure 154. 

The duct, about 0.5 millimeter in diameter at its exit, near the gland may 
be 2 millimeters. An inflammatory duet occlusion readily forms a cyst, com- 



Fig. 153. — ^Deep Relations op Bartholin’s Glands to Vagina. 

Normal glands lie in adipose tissue external to vagina. Here, both ducts have become 
cystic, displacing glands outward, ah, right duct open, showing sac witliin. (Redrawn after 
Huguier. ) 

mon in gonorrheal infection (90 to 95 per cent, Taussig) ; if the infection pei*- 
sists, an abscess follows. When secondary ducts are blocked, the main duct 
remaining patent, multiple cysts form. 

The duct cysts are superficial, varying from 1 to 6 centimeters in diameter. 
The fluid is clear like the secretion or chocolate or yellowish after a hemor- 
The inner surface is smooth, presenting here and there small sickle- 
■' jrifiees of ducts, Figure 156. Clinically’, tlie appearance of the common 
that of an ovoid eminence about the size of a pigeon’s egg, which dis- 
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pliicf'S flif orifice to flie oppo.^if** .';i(]f>. !m<l tlierc i? ofjen :i ]li^t<>ry of a prt’vii.us 
aK.'ick Avilli «poj)fjnieniif! ri'enverv. 'J'lie diccnverv jiiay ]w whnlly iu’<'iiiental. 
as wlicn a patient enters tlie iiospitii) for a perineal operation. 


a 



Fio. 15-}. — Sr.cTioN THKOCtiJi Kntiui; BMnnni,iN’s (ti.AMt. 

<t f;ivoM clear idea of loIaiU' (•oiu[io''e<l of many nmall al'Oid*; and jiarlially i-ejiarated Iiy 
stroma from Jicifrldioriii'; f-dand elements. .M b are seetioiw of this lolmle’s terminal duet. 
At c Jind (f are sections of larger dm-ts. 


The incidence is in tlie stxnal period, ritrely after fifty; in children it is 
probably the setjnence of an nnnoticed gonorrhea. 

The treatment is either a free incision aitd evacnation with the destruction 


of the lining membrane by <!oagnlation, followed 
by !i pack and mild antiseptic :ipj)lications such 
as a 2 per cent merctirochrome solution, or total 
extirpation and closure of the wound with a line 
continuous catgtil suture. 'J'he last is best where 
a vaginal O 2 )eration must also be done, but it is 
always awkward. It .‘■‘eems best to e.xtirpate tbe 
gland iirst and then to sew uj) the outlet later. 
All hemorrhage must be stopjrcd to avoid a hema- 
toma <if considi'rable size. I once saw one with 
a '.to c.c. capacity and a big jmddlc of blood on 
the bed. causing a profound anemia. 

A detailed re]>ort of this group was ttiade 
by 'r. S. ('ullcn (J. Anu’ .l.v,'.-., dan. 21. 



Fjo. ir)"). — CvsT or BAnTiioLi.v’.s 
Gt.AND. 

is egg-shaped, with 
h!mi(i!h inner Ptirfare, j^howing at 
niimcroi!-- point-; dilate*! Fic-kle- 
j-haju-d or round openings of 
MH-onilary diic-t=. X i. 


IbO.'E. The youngest was seventeen and the oldest, fifty; the smallest xvas 
.0 millimeters, and tlie largest. -1 centimeters in diameter. 

Ah.<r,\<s' of the vulvovaginal glands eomnnmly arises from gonorrl: 
nre ir<T, The youngest patient I have seen was sixteen and the 
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thirty-eight. I do not believe that sexual trauma, per se is a provocative 
agent in spite of the instances cited in the newly wedded to support the 
contention. 

The onset is an acute throbbing pain with great local discomfort, swelling, 
and often edema, with a sense of weight on standing, painful locomotion, and 



Fig. 156. — Bartholin’s Duct Cyst. 

Above is fibrous tissue removed with normal glar ’ ■ ' somewhat dilated — 

less dilated than main duct cyst at (1) lined with (J. H. U., Gyn.) 

X 20. 


discomfort in sitting. The gait is slow and straddling with the body flexed. 
Chi^Vamd fever occur with extreme malaise. There is often an illuminating 
' ;oflmt history of an offensive irritating leukoiThea with painful micturi- 
Lamination of the pus is often negative for gonococci. 

.he :^fireaches its height in a few days after perhaps several weeks of slow 

) 








j)rofrrf.>F!=inn aiul fo Fpnntxmomi? rccm-r-ry l>y nipitirf on lli" imi>>n:5 5nr- 

of f!i(* liibitnn, djst-liaraiiijLr from I"> to ](mi (»,(>. of Moijf]. LTinnon' or pnro 
yolJow jjii.s. 'J'))o exit is liy ojio or more i-'m.'il] o])'-niiii.v wliicii t*‘ml to 
Im,* fol!<tv>’(>(i l)y !i relapse. TiierC' i« an oe<'aHi<»nal hi.-torv of altortiation of .-'ni' -. 
tSom<‘li)JH'S witli jio lanjrilile eiilarijenieni. lln-re may Ik* .a mon' or nes- 
Elaiit seepa^(.* of })n«. 



I'u:. 3 r> 7 . — .\i!'-et» or l.riT 3 >ai;x J ioi.i.v’s Ci.a.mi. 
ill (lin'i'tion of Ica'-t tuit from loft juiliic rainio, jiartly iovfriii;X 

vaginal 


'J’lie diaytiosii; 1? easily made, as^*eiatijiu: the symptoms with tiu' disf.'overv 
of a tender ilnetnatini:' ttnnor in the lower jiart of one of the lahia. A .=ac 
with thiek walls and a small hartl heanlike hodv dia'j> in the lahitim. \vith no 
thietnation. is lilady to l>e overlooked. In one. these dense little nodnles were 
elinieally tnistaken for tnaliynaney. 


1 heso ul"e> "; 


•r their residua must m't \>e eonfnsed with .‘^teiYMrovnlvar 


adosT'S Utie 
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re.-tal :;-!ni 
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to ;i r(''tal ilstnla disehanrimr in 

;e rts-ia.l eom.nninieatien Ava^ ov.-rl 

;; 5' e.isv en"V.eh t<‘ ree,>e-jje-,> if i» 
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abscess empty and packing it. The whole inner surface should he destroyed by 
electrocoagulation. The incision is kept open until the cavity is obliterated; 
it leaves a fine linear cicatrix. 

Where the abscess is a small indurated nodule with a little pus in the 
center, the best treatment is exposm-e by a linear incision and electrocoagula- 
tion, destroying the gland in 
its entirety. In one case, the 
gland came out piecemeal, 
owing to its intimate at- 
tachments to the infiltrated 
surrounding tissues. 

Primary tuherculosis is 
so rare that J. Whitlock 
Gordon in 1925 could only 
discover three reported cases 
{J. Am. M. Ass., 1925, 84). 
His own patient, aged twen- 
ty-four, had a nodule in the 
region of the left Eartholin 
gland, Eigures 158 and 159, 
quite painful and with a 
small sinus with a thin dis- 
charge. She complained of 
much backache, a fullness in 
the rectum, and dy’spareu- 
nia. Diagnosis — Bartholin 
abscess. The nodule and 
gland with debris were dis- 
sected out, in size about 4 by 
4 centimeters by 13 milli- 
meters. Pathological exam- 
ination showed chronic tuberculosis of the gland with no evidence of the 
disease elsewhere. 

Carcmoma of the vulvovaginal gland. Figure 160, is rare. In 1923, F. 
Falls found not more than twenty cases reported. The average age was 52.7 
years. A swelling appears in the region of the gland, often painless but pos- 
sibly extremely painful like an inflammation. It is firm and shows a tendency 
to fixation and breaks down early. Metastases occur in the inguinal glands. 
It is usually an adenocarcinoma. By reason of late discovery or incomplete- 
ness- r>-f 'operation, the outcome is lethal; one six- and one three-year cure are 
- - ■ 

^4 ' treatment is a radical local excision with the inguinal lymph glands of 

he -.ame side. 

K 



Fig. 158. — Nodule of Tuberculosis of Bartholin’s 
Gland with Pinhole Sinus. 

(J. Whitlock Gordon.) 



DISEASES OF THE VELVA 


Labia minora, — Dipfnsf'? invnlviuL'' tlK* iabi:; iTiin'T;', lir'' r,ir‘\ lia-v 
an* more likely fo lx* involved in jirocc??'-.,; ftarrinc in ‘k*' jn'iciil* n itrj 
as in iniianinialory conditions and in rarcinnnia. In a <'l)ro!!ic h;. p- r:r"]>:;i*' 
vulvitis (“clejdjuntiasis" ), the lahia minora usually form only an iin'id* ntal 
part of a generalized proees-^: occasionally. ii is limited strictly to the ia.l'ia 



Fjg. lal). — SroTiON or Trana-nors I5 a!:tiioi.jn’s imi!.!: Uieii I’ouxu. 

(.1. W'liitlmk O‘ori!o!!.i 


minora. Hypertrophy of tin* lahia minora of a nonin;lamj!iat>'rv fvpo is occa- 
sionally seen and is often the result i'f ma-turhation. ('olc-'lons <.ccnr heo.ve. n 
the h'.hia minora of the two sides, usually in eliildrieu eiih.-r (••■.'me.nit 'n.m 
an inilammaiory loss of cpitludiun: followed hy aoalutinaiion. Fe.ur 
hsive come undt r our inuiee. tlic youiiircs!, rudy twentv jn.<nths and th. j-i. 
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six years old. The discovery Avas made by the mother (see Eig. 93), Eigure 
161 illustrates a group of symptomless iunocuous multiple cysts from 0,5 to 2 
centimeters in diameter. 

Small sebaceous cysts produce a slight irritation calling for opening and 
sparking out with -the endotherm under local anesthesia. I have removed 



Fig. 160. — Adenocarcinojia of Left Bartholin’s Gland. 

Skin is thin, pores coarse and widely separated; a few hairs are scattered ov^er surface. 
A large vein courses over right under surface, containing bloody fluid. 


under cocain a small lenticular painful inflammatory mass from the upper 
right nympha, due to the contusion of a cycle seat. I have also removed a 
hard round symptomless fibroma of the right labium minus, 8 millimeters in 
d’ '.meter. 

The treatment of all growths is simple, consisting in the excision of the 


M . ^abium. 

tv 


xa'.;'-;-'' 'is . — Concretions and' adhesions betAveen the glans and hood with 
K) '■ smegma are common; the smegma sometimes causes considerable dis- 
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browniali-yellow contents resembling a sebaceons cyst and numerous cbolesterin 
crystals and epithelial cells. 

Hymen. — The hymen, the membranous vaginal structure and barrier to 
the internal genital organs, between vulva and vagina, rarely requires surgical 



Fig. 1G2. — Adhesions between Prepuce and Clitoris in a Cuild One Year Old. 

In the first picture the glans is complctelj' covered by adherent prepuce; in the second, 
adhesions are broken and glans exposed and encircled by accumulations of smegma. 


considei’ation. George Gellhorn has an admirable monograph on this, struc- 
ture (“Anatomy, Pathology, and Development of the Hymen,” Am. J, OhsL, 

1904). A microperforate hymen has but one or two min- 
ute openings. Figure 165, enough to permit the escape 
of the menstrual discharges. Where the hymen is tough 
it may prove to be an insurmountable obstacle in the newly 
wedded. A crucial incision best made under gas anes- 
thesia quickly relieves the situation. 

NEATH Prepuce of Traumatism . — Sometimes a deep tear is caused by the . 

Clitoris, XI* x 

first intercourse and results in a copious hemorrhage neces- 
sitating a suture to check it. In violent or abnormal coitus, the tears are 
qinguished from physiologic injuries in that the adjacent parts are also 
■, 'yiys contused and injured. A young newly- wedded woman was brought to 
, 1 . -linic almost pulseless, with a deep hymeneal tear beginning. in the left 
.xpper ''uadrant and extending thi’ough the para-urethral tissues to the base 
litoris; there are many instances of fatal hymeneal hemorrhage. The 
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at the orifice -when the child cries. An interesting observation has been 
reported by Madge (Tr. Ohst. 8oc., London, 11:213), where four sisters 
two to ten years old, had hymeneal atresia, while the fifth child, a hoy, had 
phimosis. 

After puberty, at each painful period, the secretions accumulate in uterus 
and vagina and form a dark tarry substance, -gi'eatly distending and filling the 
genital tract and opening up the external os until it becomes a mere con- 
tinuation of the vagina. When 
the uterine tubes participate 
they are closed at the fimhrias ; 
these sacs fill up after the pel- 
vic cavity. 

A diagnosis rests upon the 
impeirforation and the accumu- 
lation about it easily felt 
rectally ; sometimes it is large 
enough to fill the pelvis and 
obstruct the rectum and the 
bladder. A big tumor may 
even fill the lower abdomen 
and yield a wave of fluctua- 
tion from top to bottom. 
Great care must be taken not 
to rupture the thin tubal sacs, 
causing an almost inevitable 
fatal hemorrhage or pei’i- 
tonitis. 

The treatment consists in 
opening and evacuating the sac 
or sacs and calls for extreme 
precaution as lives have been 
lost from foudroyant sepsis. 
The blood adhering to the 
sac and thin walls, together 
with the sudden removal of 
pressure from the blood- 
vessels, favors acute sepsis and gangrene which easilj’- infect the peritoneum. 
The risk is best avoided by extreme aseptic precautions and by considering 
the entire tract within as absolutely noli me tangere; no gloved finger nor any 
insti'ument should be introduced however cautiously. The bulging membrane 
r cis' 1 in its entirety (W. P. Graves) and the thick tarry fluid allowed to 
I . ' /ly out on to sterile gauze. All vaginal examinations are interdicted 
rations avoided. The suri'ounding parts are painted with mercnro- 



Fig. 165. — Hymen Intact after Nine Years of 
Married Life. 

Membrane thick and tough and perforated by two 
small orifices. 
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CHAPTER XIII 


LEUKOERHEA 
IIowAKD A. Kelly 

ETIOLOGY 

DIAGNOSIS 

PROPHYLAXIS 

TREATMENT 

Leiikorrliea is one of those omnium (jathei'um terms, covering a mnltitiide 
of diseases, which to the jDatient is the only sign of her malady and is, there- 
fore, regarded as a disease per se. It is the thread which the gynecologist must 
take up and follow until he traces the trouble to its source and eliminates it by 
the appropriate remedies. 

The vagina has naturally a slight secretion, acid in nature, by which it 
purges itself of the exfoliating particles of epithelium. The discharges call- 
ing for medical investigation are watery as from dropsical tubes intermittently 
pouring out a considerable amount of thin warm fluid; bloody as in cancer of 
the vagina or of the uterus; purulent and mucopurulent from gonorrhea, such 
forms of vaginitis as cervicitis in which a mucoid element largely predomi- 
nates, and chronic endometritis; thin, foamy, and yellow when caused by 
Trichomonas vagiivalis, emphasized by Gellhorn ; and more or less offensive 
due to saprophytic or other bacteria associated with long worn, ill-fitting, or 
foul pessaries, contraceptive applications, and the breaking down of cancer. 

The effect of such a discharge varies all the way from a slight irritation 
and reddening to an unbearable burning and itching of the extenial genitals. 
In gonorrheal vaginal discharges, especially in children, the distress produced 
by the irritation of the adjacent skin is often extreme. 

Etiology. — The two most distressing forms of gonorrheal vaginitis are the 
contamination of the chaste wife and little children. The latter have attained 
an enormous importance within the past generation. Thousands of innocent 
little girls ai’e infected yearly, probably largely in our schools. Flora Pollack, 
working in a special gjmecological clinic at the Johns Hopkins, estimated from 
eight hundred to one thousand girls are infected yearly in Baltimore. The 
onset is apt to be slow, spreading over the tender mucosa of the genitals and 
persisting obdurately. Tubal infection seems to be rare as well as other 
serious complications, such as proctitis, arthritis, and ophthalmia. Gonor- 
rhea is so common a cause of fluor albus that one must always bear it in mind 
to exclude or establish its presence. It is commonly the gonococcus that pro- 
vokes the ropy, mucopurulent discharge from the nulliparous cervix, and it is 
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A -whitish fungus gro-v\4h may prove to he the sign of a diabetes. 

Occasionally a diagnosis is clarified by passing a dressing forceps up into 
the uterus and opening it a little^ revealing an intra-uterine source of fluor 
pyometra. 

A digital examination may reveal a puffy tender vagina or an enlarged 
infiltrated everted cervix. Sometimes an unexpected source announces itself 
when the pelvic structures are manipulated bimanually and there is a gush 
of creamy pus from a pyosalpinx. This demonstration is enhanced by cleans- 
ing the vagina before making the bimanual rectal and abdominal palpation 
with pressure. 

The next step is to inspect the lower genital tract either with a bivalve or 
a Nelson trivalve speculum, using only a little bland lubricant and avoiding 
carrying any confusing foreign material into the vagina. The speculum when 
opened first displays the cervix and the vaginal vaidt where the secretions often 
accumulate in a puddle. If a lacerated, infiltrated, and everted cendx is the 
source, a ropy, tenacious, mucous, or mucopurulent discharge issues from its 
canal, at once revealing the origin of the trouble and pointing the way to its 
prompt and thorough relief. If, on the other hand, the ceiwical canal con- 
tains only a little clear mucus in its orifice, the cause is not to be looked for 
either there or at any point above the vagina. As the speculum is withdrawn, 
the vaginal walls are examined for any redness, tumefaction, or localized 
patches of inflammation; ulceration is uncommon. The vagina is best in- 
spected, however, and treated in the knee-chest posture through a Kelly conical 
speculum. Figure 72. In examining a child, use a vesical speculum 10 milli- 
meters in diameter, in the knee-chest posture. Such an examination spreads 
out all the iiwegularities of the vaginal nulls and affoi’ds a perfect view of the 
ceiwix and every part of the lower ti*act. 

Of the several kinds of inflammation of the vagina, some three seem com- 
moner, without reference to the underljdng bacterial agent. These are a more 
or less uniform rosy redness of the entire vagina -which may also be more or less 
puffy or edematous ; again, there is a more marked inflammation and evident 
vascularity follo-wdng the transverse ridges of the deployed folds; or, finally, 
scattered petechial areas appear looking like fleabites, a few millimeters in 
diameter Avithout elevation. 

Prophylaxis. — Much can be done Avith prophylaxis to obviate leukorrheas. 
The first step rests with the antiseptic conscience of the physician Avho sciupu- 
lously cleans his hands and makes his vaginal examinations A\uaring a thin 
rubber gloA’-e. Instruments must be washed and sterilized after use, and soft 
rubber pessaries rejected and only sterile hard rubber ones inserted. A gi’eat 
deal can probably be done to avoid the cervical form (ceiwicitis), Avith its 
rebellious profuse discharge, by suturing lacerated cervices after labor, a 
atter needing inAustigation. 

Perhaps the most important prophylactic care is against marital contami- 
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nation with gonorrhea bj the general observation of rules of decency, morality, 
and restraint in married as well as in nnmarried life. 

The acme of prophylactic treatment may well he said to culminate in pre- 
venting vulvovaginitis in children (see especially Taussig, ‘Trevention and 
Treatment of Vulvovaginitis in Children,” Am^ J. M. Sc., 1914:, 14S), Avhich 
resolves itself into measures to inhibit the spread of the disease in families, 
among playmates, in schools and institutions whei-e epidemics have been com- 
mon. Taussig recommends examining a vaginal smear from all girds before 
admission to children’s hospitals and homes and adequate facilities for isola- 
tion, special nurse, instruments, and linen aird towels for infected children. 

The source of infection in an appreciable number studied by Flora Pollack 
was the superstition that an adrrlt can get rid of his gonorrhea if he can violate 
a virgo intacia-. Where can he more ceidainly find a victim than in the cradle 
or near it? 

F. J. Taussig is quite convinced that the transmission is from child to 
child especially through the contacts with school toilets. An excellent step 
in schools is the use of U-shaped toilet seats and a howl not over 8 inches 
high. His comment is, “Gonorrhea in little girls is simply the result of 
inadequate sanitary precautions. The fact that hundreds of little girls are 
innocently infected with it evei’j^ year in our large cities is a disgrace to the 
hygienic methods of the heginiring of the twentieth eentury.” For acute 
infections he recommends rest in bed with instillations of 25 per cent argyrol, 
supplemented by hexamethylamin 1 : 4 grains t. i. d. 

Treatment. — The commonest plan of treatment adopted by the laity as 
well as by many doctors is the simple vaginal douche, which, although it acts 
as a detergent in washing away the accumulated vaginal secretions, rarely 
effects a cure, being at best but a palliative. A douche, therefore, must be 
looked upon simply as a valuable adjuvant. Convenient douches are a strong 
solution of common salt, say 2 teaspoonfuls to a pint of warm watei', bicar- 
bonate of soda and borax, a teaspoonful of each to a pint, or a compound 
menthol powder according to the formxda: 

01. Menth. Pip o jss. 


Phenol o iij 

Alum, puh' 5 j 

Acid. l»r 5 iv 


M.S. One teaspoonful to one quart of hot water. 

If there is odox*, a weak solution of peimianganate of potash, a pinch of the 
crystals in a quart of warar watei-, is helpful. 

When the disease comes from the cervix, the best and immediatelv effective 
treatment is a thoi-ough cauterization, destroying the glands down to theii 
bases, described in Chapter XVI. 

Vaginitis emphysematosa or kolpohyperplasia cystica (Winckel) is^'ch. 
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acterized bj little air cysts in the connective tissue and in the papilla and by 
slight elevations on the mucosa containing fluid or air and giving rise to a 
sense of crepitation. It gives rise to no symptoms and does not require treat- 
ment as it passes off with the physiological condition. 

Grouping the various vaginal diseases as one, I believe that the most widely 
applicable treatment is a thorough application of a strong solution of nitrate 
of silver (10 per cent) to all parts of the vaginal -wall after removal of all 
secretions in the knee-chest posture, followed by douchings twice daily for 
about five days when another knee-chest examination is made and treatment 
given Avith a 2 or 3 per cent solution; after sucli a brief course the disease 

is often gi’eatly ameliorated or 
even disappears. There are 
tliose Avho rely much upon dry 
powder treatments, insufflat- 
ing and coating the entire 
vaginal canal Avith bolus alba 
or kaolin Avhich is hygi’oscopic 
and nonirritating. This can 
be conveniently impregnated 
Avith other remedies, such as 
acetate of aluminum, 20 per 
cent, ichthyol, etc. Gellhorn 
also recommends equal parts of 
Fig. 166. — Insufflator for Coating the Vagina a poAvder of kaolin and soda, 
h. Handle. n. Nozzle. treatments every feAV days in 

gonorrhea extending OA^er a 
period of four Aveeks or more. Trichomonas yields to 1 : 1000 bichlorid solu- 
tion and a boroglycerid pack or to douches of a 5 per cent lactic acid solution 
alternated Avith an insufflation of kaolin A\dth an astringent, say alum. W. P. 
Graves praises applications of the tincture of iodin. 

Diathermy by a special vaginal metal applicator and Auolet ray given 
through a conical speculum in the knee-chest posture are valuable adjuvants. 

The treatment of vaginitis by inserting tampons or packs, impregnated 
Avith glycerin, boric acid, tannic acid, etc., or other astringent and alterative 
remedies, is not so popular as in a previous generation Avhen often there seemed 
little else to do in the gynecological dispensary and consulting room. 

While there is a general objection to any'- topical applications AA'hatever in 
acute gonorrhea, it is, in my opinion, advantageous to keep the parts free from 
the upper vaginal puddles of secretions by gently introducing a soft catheter, 
easily avoiding trauma, and then giving a prolonged Avarm or hot douche Avith 
a solution of boric acid followed by a Aveak silver solution 1 : 1000 or bichlorid 
i- ■ or carbolic acid 0.5 : 1 per cent. 





CHAPTEE XIY 

PRUEITUS 
Cecii. W. Vest 


ETIOLOGY 

DIAGNOSIS 

TREATMENT 

Glycosuria; Glycemia; Syphilis 
Cancer of Cervix and Body 
Vaginitis ; Endocervicitis 
Thrush 
Pediculosis 

Worms; Lack of Cleanliness; Pessary 

Masturbation 

Eczema 

Kraurosis 

Excess of Cleanliness 
Eay Therapy 
Endothermy 
Topical Applications 
General Hygiene 

Itching o£ the vulva regardless of the cause is called pruritus. iSTever an 
entity in itself, it occurs with or without manifest local changes. The terra 
pruritus (never ‘‘pruritis”), therefore, is, like menorrhagia and metrorrhagia, 
symptomatic merely, and the first objective is to track the symptom to its 
source. All degrees of irritation are observable from a negligible or a periodic 
burning to a constant, persistent, irresistible, and maddening desire to scratch 
the parts, a source of never remitting distress all through the waking hours. 
An increase in body-temperature usually starts the irritation, and it is gen- 
erally worse at night. There may he no skin changes in the milder forms, 
while in the chronic cases the skin becomes edematous, bra^^^ly, thickened, and 
madid. The attrition of contiguous surfaces seiwes to spread and to increase 
the unbearable irritation. The worst forms are often seen in the obese where 
an associated contiguous dermatitis is common. 

Etiology. — In investigating pruritus, one must have in mind the numerous 
causes likely to be operative ; one or other of the following will be almost surely 
found: 


227 



228 


GYNECOLOGY 


Glycosuria and gl ycemia 

Syphilis 

Morphinism 

Gonorrhea 

Leulcorrheas 

Pessary 

Carcinoma of the uterus 

Pregnancy 

Menopause 

Menstruation 

Senile vaginitis 

Thrush 

Lack of cleanliness 

Excess of cleanliness / 

Pediculi 
Masturbation 
Eczema 
Seat- worms 
Eistula in ano 
Kraui'osis 
Leulcoplakia 
Neurosis 

H, M. Fenwick reported a case due to a vascular tumor of the urethra 
{Australas. M. Gaz., 1884r, 4). 

Diagnosis. — One naturally begins with a full history of the present com- . 
plaints and mode of onset, discriminating between the old and the young as 
the causes are diverse at the extremes of life. Pruritus is common in the 
obese who are troubled with an excess of secretions in the parts and less able 
to keep clean. The amount of itching is noted, inteiwals of remission, and 
exacei’bations at night ; also, whether the patient is much given to scratching, 
whether there is any leukorrhea, and whether douches are iised. Kemedies 
applied should he listed. Body habits as to food, exercise, bath, and bowels are 
elicited. Urine is early examined for sugar; blood, for sugar and for the 
Wassermann reaction. 

The local examination reveals the condition of the \mlva : Areas of skin 
and mucosa affected, discoloration, scratch marks, and rhagades, the broken 
vulvar hairs, thickenings of the skin with white or atrophic patches, any 
atrophy particularly of clitoris and nyraphae, pediculi or their nits. The peri- 
neal and perianal regions, or any fistula in ano also come under observation 
in the routine procedure. Urinary incontinence of any degree must be inves- 
tigated. 

The vagina is next examined as the source of any leukorrhea, for cancer 
' f the cervix or the hypersecretion of lacerated infiltrated lips, cancer of the 
:'>6dy, and endometritis. 

Briefly, in approaching the diagnosis, one first makes a rough classification 
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and with the cases ^ouped in mind puts to himself these genei'al questions, 
subdividing the groups into a few of the outstanding causes: 

1. Is there any systemic condilion likely to be responsible, such as syphilis, 
glycosuria, glycemia, or morphinism? 

2. Is there any juxtagenital condition above the \'ulvar orifice; a leukor- 
rhea, cancer of the cervix or of the body, endometritis, or senile vaginitis? 

3. Is there an obvious lo- 
cal vulvar condition : thrush, 
leukoplakia, kraurosis, ac- 
cumulations- of smegma espe- 
cially about clitoris, pediculo- 
sis, eczema, or furunculosis? 

4. Is some transient con- 
dition operative as in pru- 
ritus at the menstrual period, 
at the menopause, or in 
pregnancy ? 

5. Is the rectum in any 
way involved ? 

G. The last thing to be 
admitted is a neurosis jHirc 
and simple. 

Treatment. — The treat- 
ment is either palliative or 
radical, or both palliative 
and radical, according as the 
cause is more or less readily 
removable. 

Glycosuriuj glycemia, and 
syphilis naturally call for 
special treatment adapted to the underlying disease. 

Cancer of the cervix and. body giving rise to pruritus is easily relieved by 
the radical operation in appropriate cases or b}' curettage and a thorough local 
treatment, checking up the discharge. 

Treatment of a vaginitis and particularly of arr endo cervicitis by cauteriza- 
tion often quickly eliminates this vaginal source of trouble. 

T'hrush; due to the O'idium, albicans and common irr diabetes and in wome 
with low resistance, forms “diphtheritic” membranes surrounded by a zone o • 
redness and aifeeting the labia majora and the exposed vaginal mucosa, th 
microscope revealing typical rnycelia and spores; it is relieved by applications 
in the knee-chest posture of 25 per cent argv’rol or 5 per cent nitrate of sih-er 



Fig. 1C7. — Mexibkaxe Due to Diabetes. 
(.L H. H. Disp.) 
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to all affected parts, followed by a 50 per cent boroglycerid tampon, repeated 
at intervals of five or six days, using meanwhile mild antiseptic douches night 
and morning. It is also treated by a thorough cleansing with warm water 
and castile soap folloAved by a dusting with a dry pow'der : 


Acid. Salicyl gTS. ii 

Pnlv. Camph grs. iv 

Acid. Bor 5 vi 

Pulv. Amy him o ii 


M.S. Dust on parts with a little pledget of cotton 
twice daily after careful cleansing. 

In the case of pediculosis, the simple shaving of the wilva and mons speed- 
ily removes the cause. Hot compresses of hichlorid of mercury 1:1000 'also 
make an excellent remed 3 \ 

Other easily removable causes are worms in children, lach of cleanliness, 
a foul pessary provoking an irritating vaginitis. 

Masturhation must be dealt ■with by moral suasion, coincident with careful 
attention to the local condition, removing minor sources of irritation, espe- 
cially accumulations of smegma about the clitoris. 

An eczema is best treated (Gellhorn) by drying the parts and using a 
phenol mixture: 


1^ Phenol min. 30 

Liq min. 45 

Calimin. Praep grs. 90 

Zinc. Oxid grs. 90 

Glycerin 5 2 

Aq. Eoste 5 4 


Or, a diy dusting powder, following ■which Gellhorn recommends nitrate of 
silver solutions 5 to 10 per cent weekly. He suggests as particularly useful 
in elderly women a preparation of tar: 


01. Bet. Empyr. Eect 5 1% 

01. Oliv q. s. ad 5 2 


S. Kub in at night with a stiff brash. 

/kraurosis (Breisky) is a progressively atrophic condition of the introitus, 
due to a chronic inflammation of the epidermis and the corium. The labia 
majora become flattened out, and the labia minora disappear entirely or are 
indicated by a little flat fold. The clitoris is buried in the atrophic mucosa 
and the introitus is narrowed. The epidermis is thin, the elastic flbers de- 
and the mucous surfaces white, gray-spotted, and atrophic. The 
condition with the contraction of the introitus differentiates this d:s- 
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ease from other forms of pruritus. The symptoms are hurning, itchiug. and a 
feeling of tenseness. Carcinoma is a not uncommon sequel. 

In the early stages of kraurosis, it is -well worth while to try radium com- 
bined with mild stimulating treatments of violet ray. IVhen the disease is 
advanced, there is but one of two things to do, either a radical extii’pation of 


, { 



Fig. IGS. — ^IvRAtmosis Ixvolyi>'g Clitoris and Vulvar Mucous Surfaces, Extending Down 

OVER Perineum. 

Extreme contraction of vaginal orifice. 

all the diseased area oi* its destniction by the high frequency cun’ent. The 
latter plan has not, so far as we know, been tried but would lie fully justified, 
judging by the now well-knomi effects of the current. The better plan would 
be to go over every area affected and destroy thoroughly the surface and then, 
using the acuseetor or the loop, to remove the coagulated debris, going deeper 
with further coagulation where necessary. Such an effective radical extirpa- 
tion should be followed up with mild antiseptic dressings, hastening the Ii'"'' 
ing after ten or twelve days by implanting pinch gi*afts. The expect ' • 
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reasonable that even if tbe surface is not grafted the area will heal over form- 
ing a flexible nonsensitive scar. 

A treatment of this sort is also applicable to any leulcoplahia which proves 
rebellious to* milder remedies. 

A plan repeatedly used with success is the widespread excision of the dis- 



Fig. 169. — ^Kraurosis Iitvolvinq Entire Mucous Sureace, Extending Down over Perineum 

TO Anal Orifice. 

Appearance after thorough coagulation of whole affected area, including clitoris and close 
to the urethral orifice. 

eased area, checking all hemorrhage and uniting the sound tissues as shown m 
the diagram, Plate I. 

If the disease encroaches too closely upon the urethral orifice, confine the 
plastic operation to the circumferential area, destroying the disease around the 
orifice with the coagulation current. 

A mild pruritus without marked visible external alterations is sometimes 
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Plate I. — ^Prcbitcs Vitlv.e 

A. Pruritus occupying entire \nilvar mucosa: whole area atrophic with whitish fibrous 
bands and reddish scratch lesions. Clitoris and labia minora not recognizable, 

P. Dotted line representing area of excision of entire vulvar mucosa in operative treat- 
ment. 

C. Operation as eoinpletiHl. Denuded area covered in by superficial interrupted sutures. 
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due to an excess of cleanliness and the tise of an irritating soap, accompanied 
by considerable scrubbing of the parts, followed it may be ]>y a liberal use of 
one of the legion powders offered at innumerable toilet counters. Such treat- 
ments often interfere seriously with the function of the sebaceous and sweat 
glands, dry the skin, and alter its texture. The habit should be abandoned, 
using only a bland soap, associated it may be with a slight radiation. Cases 
of this sort ai’e often perpetuated by ovcrti’eatment and particularly by the use 
of salves. Lanolin is not infrequently irritating. A little group of these cases 
has come particularly under the care of C. F. Rurnam. 

Mild applications of x-i'ay, followed by the violet ray, arc also valu- 
able. 

An excellent treatment in a rebellious case, when the local changes are not 
too gi’eat, and especially adapted to localized patches of pruritus, is the 
injection of an area Avith noA'ocain followed by a thorough desiccation with 
endothcrniy, Ioav voltage and high amperage whitening and destroying the 
superficial layer to the depth of 1 : 2 millimeters. The part is simply kept 
dry until the superficial epithelium separates, when a bland salve or a dry 
powder should be applied. 

Other topical palliative applications are: 


R Pulv. campli gi’s. jv 

Jlenthol grs. x 

Phenol gi-s. xxv 

Adeps. Lau o 3 

JI.S. Apply externally. 

R Cocain hydrochl grs. xx 

Adeps. Lau 5 j 

M.S. Apply externally. 

R Liq. plumb, subacet f o ij* 

Tr. opii f o ij 

Liq. calc. Hydrox f o ‘'’J* 

if.S. Apply externally. 


William Goodell gives Avith approA%al the folloAving prescriptions for topi- 
cal \Ase: 


R Chloral. IlA’drat.l __ _ . 

Camph. ■ I ■’ 3 '’ 

Rub into oil and add : 

Ung. Simp 5 j 

PuIa'. Acid. Bor. o jv 

M.S. Apply externally. 

R Acid. Acet 5 j 

Glycerin 5 iij 
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Sod. Bor 5 ij 

Morph. Hydrochl grs. xx 

Acid. Hydrocyan. Dil f 5 .1 

Glycerinro f o .1 

Aq. rosaj ad i § viij 


M.S. Apply locally on a pledget of cotton. 


Whatever local treatment is adopted, we must never omit such powerful 
adjuvants as general hygiene — a well-regulated diet and bowels, daily baths, a 
suitable resting period, say an hour after the midday meal, and tonics, as well 
as a modicum of exercise daily. In bad cases an occasional mild hypnotic will 
be needed to secure a good night’s rest. Of various tonics and alteratives, 
arsenic is the best, combined -with a simple bitter in pill fonn : 


Arsen. Triox. 

Ext. Calumb. 

Ext. Gentian 
M. Ft. pil. i. Mitte tales No. 100. 
S. One after each meal. 



gr. Vio 
S^‘ 3 


1 



CHAPTER XV 


DYSPAPEUNIA 
HoWAltn A. IvELLY 


ETIOLOGY 

Psychic 

Mechanical 

Infianiniation of Genital Tract 
Sterility 

EXAISHNATION AND DIAGNOSIS 
TKEATMENT 

Hvspavcunia, a cliilicnlty in llio inarilal rolafinn, either liinclering or pre- 
venting it, is fairly connnnn in the experienee of every specialist. It is always 
a source of domestic infelicity and .'^ninelinies ca\ises a comi)lctc estrangement. 

The term connotes a gainut of ailments, whether psyehoneurotic, obviously 
mechanical, or innammalory — many ineurahlc, others capable of speedy and 
entire relief. Hero as with menorrhagia, lc\ikorrhea, and the broad ci\iostion 
of pelvic pain, wc take the patient’s standpoint and endeavor to discover the 
particular cnicient agency. 

Etiology. — The pi^ijchic forms are: a sense of repulsion to contact which 
is natural in the unmarried and continues as nature’s revenge into a marriage 
without love — portrayed in a scone in “Le Alaitrc dc Forges” by Georges 
Ohnet; notion that the relation is impure; an inexplicable aversion; homo- 
sexual perversion; memory of attempted violent delloration which developed 
antagonism; pathological fear of pregnancy; vaginismus or a nervous spasm 
of the constricting muscles of the orifice extending often to the adductors of 
the thighs, excited by marital approach. One also secs a neurosis during or 
after congre.ss in the form of a distressing aching pain in the vagina, followed 
by lassitude lasting for some ho\u-s or longer. 

Mechanical inlci'fcrcncc arises from an obstniction, more or loss complete 
and prohibitory, at any jwint in or near the genital tract, extravulvnr, vulvar, 
or vaginal. Such is a congenitally narrowed vagina due to arrested 
development. 

A tough fleshy hymen not infrequently estops intercourse al) initio and 
through futile attempts results in a highly sensitive congested vulva; also, 
atresias of the vagina more or less coinplete, w'hether with a cicatrix at the 
orifice or a ring of contraction just within this or a marked narrowing 
further up. 
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Enusual development of the male organ may be a source of gi’eat distress 
and sometimes tbe undue shortness of the vagina induces complaints from 
both sides. 

External hindrances are: vulvar “elephantiasis,” any large tumors of the 
vulva — whether lipoma or sarcoma, or even a tumor of the adjacent thigh. 

Kraurosis becomes a late acquired cause, owing to the rigid fihrotic con- 
traction of the introitus. A malignant infiltration of the vaginal walls with 
contraction and rigidity furnishes an effectual estoppage, and a large pessary, 
or sometimes even one of the common rings or a Smith pessary, occasions mari- 
tal infelicity. A prolapsed ovary, either laterally or into the culdesac adjacent 
to the vaginal vault is a common source of trouble. 

A vaginal cyst causes gi-eat distress as in a case cited by C. G. Child 
{Sterility and Conception, 1922) : 

D, age thirty. After birth of second child, a vaginal cyst gi*ew rapidly 
and from size and tenderness prevented intercourse. Examination was made 
“only wdth considerable difficulty and much pain” in trying to reach the cervix. 
The cyst wms aspirated and dissected out. There wms a resumption of normal 
relations, and a child "was born in three years after cessation of contraceptive 
practices. A myoma of the vagina acts in the same "way. 

Inflammations of the genital tract include ailments characterized by a focus 
of inflammation at some point from the -imlva up to the pelvic floor peritoneum. 
Granuloma of the urethra, often seen, is characterized by a patulous everted 
orifice, exposing a swollen, reddened, painful area wdiich often bleeds and is 
at times extremely sensitive. Caruncle, often diagnosed but in reality infre- 
quent, is a neoplasm and not an inflammatory lesion, "while yet conveniently 
placed in juxtaposition to granuloma for differentiation. The suffering ex- 
perienced here on the least contact has become classic by the description of TV. 
Goodell {Clinical Notes). Suburethral abscess, even of small size, in one of 
Skene’s glands, is a point of great tendeniess. An inflamed vulvovaginal 
gland, “bartholinitis,” causes acute distress. 

Exquisitely sensitive deep-red spots in the mucosa of the hymeneal ring 
are a fruitful source of dyspareunia — tender enough at times to make a vaginal 
examination impossible. Inflamed caruncles -with or withoiit these spots often 
stand guard at the introitus labeled noU me tangere. 

A subacute gonorrhea may leave the vaginal orifice and the vagina so 
tender as to forbid marital approach. 

A lingering pelvic inflammation is a common cause, seen in the prostitute 
and well-known to the ancients as associated wdth '‘colica scortormm’ 

A retroflexed adherent uterus, especially wdth a short vagina, is a source 
0 "^ distress. 

tany dyspareunias are due to an inflamed ureter synonymous with the 
' ^n neuralgia of our forefathers. 

. spareunia is one of the complaints of the persistently sterile and Avhen 
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it begins in the inception of marital life is apt to bo psyebio; it is rare in tbe 
parous. When acquired, tbc fault lies in an inilannnation at or about tbe 
vaginal orifice, the vagina, or adjacent to the vaginal vault. 

Examination and Diagnosis. — The patient who has an abnormal psyche or 
a neurosis as well as she who lias developed some exquisitely tender spot in 
the neighborhood of the introiius, involuntarily shrinks from examination and 
makes every irrepressible physical efi'ort to escajic digital contact. In such 
an event, if a short, time s])ent in giving assurance and making a gentle efi’ort 
to expose the parts is unavailing, it will he best to examine under complete 
anesthesia which gas alone will hardly avail to bring about. 

If the trouble lies above the orifice, the examiner proceeds until the painful 
spot is touched. “Le toiichcr,” to use the gynecological phrascolog;^' of three 
generations ago, inchules every part of the vagina for any sort of obstruction, 
with especial attention to the vi'sical area and particularly to the ureters pal- 
pated separately and distinctly felt through the anterolateral wall — a procedure 
we owe to Chrobak, Miingxu-, and Guy Ihmner. 

The examination concludes with a vaginal and then a bimanual examination 
of the uterus, whether misplaced, adherent, or not, and especially of the ovaries, 
whether low down in displacement or adherent. Confidence and sympathy are 
especially needed in this group. As a rule, the patient, will difi'erentiate the 
difiiculty as inside or outside, before or after penetration, early or late. 

It must he noted that dy.spareunia is rare in women who have been married 
long or who have borne chihh-en, and when it occurs in this group, it is duo to 
an acquired cause, intlammatory or obstructive. 

Treatment, — The psychic groups, including the neurotics, often marked by 
the involuntary spasmoditr resistance and contraction of the muscles guarding 
the introitus, including the adductors of tlie thighs, technically termed vaginis- 
mus, remain one of our opprobria. The question may legitimately be raised 
whether it would not be wiser to turn these oft harried creatures over to a 
neurologist; it would often be well at least to .'^eck his cooperation. The first 
step is the cessation of all marital attcmpt.s, and the next, and not without the 
best reasons, the adoption of an exceliejit, sloreotypccl but none the less valuable 
hygienic regimen of exercise, baths, massage, rest, food, and regulation of 
functions. It would be wiser in the extreme cases for the physician not to 
make any efidrts to overcome the trouble by examinations or by trying out 
promising mechanical devices except under general anesthesia. A thorough 
dilatation of the orifice well beyond the maximum of the rcq\urcmcnls of the 
situation will he a first step; Sim’s vaginal plug like a largo cylindrical dilator, 
worn for two or three hours daily, reenmhent, will sometimes aid. A dose of 
paregoric and lubrication may facilitate the ingi'oss and begin to establish i a 
habit. Most surgeons favor in this intractable group a rather deep longitwh^. 
incision about 3 centimeters long through the fonrehot and up into the v/’ . ,'. 
The extreme ends are then sewed together and the sides approximated i 
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vert tlie wound into a transverse one at tlie orifice, Eigure lYO. The vast 
majority are likely to remain intractaljle unless conception supervenes, when 
following labor, there is surcease of suffering. 

A small rigid introitus often placed w'ell anteriorly is an obstacle usually 
overcome by nature’s dilator in the course of time. 



Fig. 170. — Dyspakeunia. 

Longitudinal incision at fouvclict extending up into vagina drawn apart from side to side 
and sewed to enlarge vaginal orifice. 


Maldevelopment of minor degree is not hopeless as the following case shows 
(Child, Sterility, and Conception) : 

S.M., age twenty-six, married three years. Scarlatina at six, measles 
twice, at twelve and sixteen. Herself premature; weight at birth pounds. 
Menstruated at thirteen, severe dysmenorrhea, and tw^o attacks of menstrual 
mania. Examination : undeveloped genitalia, pubic hair deficient, vagina con- 
tracted and short, cervix and fundus infantile. Length of cervico-uterine 
canal 5 centimeters. Conception the following year ; noimal delivery of a liv- 
ing child at term. Two children later, and no more menstrual troubles. 

Vaginitis calls for the usual treatment (Chapter XIII). 

When the peccant cause is in a pelvic ureter under or lateral to the blad- 
der, the treatment lies in the necessary dilatations of the strictured lumen of 
the duct (Chapter XLI), which relieves all pain and restores the local and 
often the general health. These are the ovarian neuralgias so common of 
old, which completely disappear under such purposive, direct, and discrimina- 
tive treatments {fide G. L. Hunner). 
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Treatment, if operative, is nsnally best clone nnder complete anesthesia ; 
a large genital or crural lipoma, a bartholinitis, or a tumor of the vagina should 
be excised. A stout unrupturcd hymen may be cured by a single quick inci- 
sion from crescentic border to base. An ulcer at the fourchct or a painful 
scar should bo treated by excision and closure with a tine catgnt continuous 
suture; I would treat, some ulcers hy novocain injections in the periphery and 
coagulation of the entire area. The tender innamed caruncles and the painful 
{aches surrounding the orifice are host, excised; the hope is .greater when the 
cause lies more ohviou.sly in tlie caruncles. 

A gi’anuloma of tlie urctlira and a caruncle are best treated, I. think, by 
desiccation or coagulation of the ba.ce, avoiding Seylla and Charybdis by giving 
definitely more than a su])erfieial treatnnoit, when the disease is sui’C to recur, 
at the same time not going deep enough to form a scar likely to deform the 
orifice. 

A suburethral ab.^ce.^.s involving Skene's gland must, be probed at its orifice 
and then incised with tin* aeus(>ctor, laid widt* ojien, cleaned out, and the lining 
membrane destroyial by coagulation. This is quicker and more thorough than 
dissection. 



CHAPTEK XVI 


DISEASES OF THE CEEVIX 
Geokge H. Gaedner 

CONGENITAL MALFORMATIONS 
CHILDBIRTH INJURIES 
INFLAMMATORY CHANGES 

Gonorrhea 
Traumatic Cervicitis 
Granuloma 

Condyloma acuminatum 

Syphilis 

Tuberculosis 

TUMORS 

Polyp 

Carcinoma 

Sarcoma 

Many alterations in our conception of the cervix and its diseases have found 
expression in recent years. Its importance as a j^rime factor in leukorrhea and 
in sterility has been elucidated ; the significance of its inflammatory and struc- 
tural changes as predisposing to cancer of the cervix is being aj)preoiated more 
and more; and the successful treatment of cendcal conditions has proceeded 
pari passu Avith the increasing knowledge of its pathology. 

Histologically the cervix is covered and lined by epithelium with an inter- 
vening stroma of smooth muscle, connective tissue, and elastic fibers. The 
canal is lined by a single layer of high, narrow, columnar epithelial cells with 
nucleus at the base — “picket-fence” epithelium — set directly on the fibromuscu- 
lar stroma with numerous thrusts into the stroma in the form of racemose 
glands secreting an alkaline mucus. Cellular stroma about the glands seen in 
the endometrium is lacking. The cervical canal terminates abimptly at the in- 
ternal os, and the lining epithelium precipitously changes to endometrium. 
At the external os, the transition is equally abrupt into squamous epithelium 
covering the vaginal portion of the cervix. This squamous or pavement epithe- 
lium, like the vaginal mucosa, has no hornified layer, sweat, or sebaceous glands, 
nor hair-follicles. 

Congenital Malformations. — The uterus, body and cervix, results in em- 
bryonic life from the fusion of the miillerian ducts. Failure to fuse or inade- 
quate fusion results in several anomalies in which not only uterus and cervix 
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Pig. 172. — Denudation of Both Lips for Puastic Union. Sutures Laid in Place on 

Right Side but Not Tied. 


but vagina may be involved and is thus associated with; (1) Uterus didelpbys, 
double uterus, cervix, and vagina (rare) ; (2) bicornuate uterus with double 
vagina, the ceiwices being fused; (3) bicornuate uterus with but one vagina; 
(4) a broad cervix with two orifices but one uterine cavity. 

The commonest congenital malformation is a double canal. It must be 
mentioned that atresia and stricture of the cervical canal sometimes consid- 
ered anomalies are due to scarring and fibrosis following birth. An apparent 
stenosis may result from uterine displacements. 

Childbirth Injuries . — Some physiological rupture practically always takes 
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place in childbirth, remaining the sign manual of the antecedent event. Severe 
cervical tears are the common hallmarlcs of a naturally difficult labor or of a 
j)Oorly executed obstetrical operatiA^e procedure, such as manual cervical dila- 
tation, too early application and vigorous use of the forceps, version and extrac- 
tion especially in an elderly primipara. 

Of all diseases of the cervix, the two here described, standing in close 
causal relationship, arc overwhelmingly the most important j namely, the lacera- 
tions of childbirth and the low grade of chronic inflammation following this 
injury. 

Some degree of laceration is unaA'oidable, but a deep laceration such as so 
often occurs in a forceps delivery is as profoundly pathological as a rupture 
of the vaginal introilus even into the rectum. Such an injury is exceedingly 
liable to a low-grade persistent inflammation, invading the glands and the sub- 
mucous cervical connective tissues and causing swelling, and as it invades the 
glands higher up, the mucosa becomes everted (ectropion) and the lips arc 
spread widely ajiart and greatly increased in size. In the lesser grades the 
bilateral tear, flattened out by the attrition on the posterior Avail, may impose 
upon the observer as a simple CA'ersion of the mucosa, or a natural invasion 
of the A'aginal portion by intracervieal mucosa — an opinion fortifled by the 
microscopic examination — or an “erosion” as it Avas called of old, or even as 
an “ulcer of the Avomb,” a designation .still common in localities. 

The characteristic symptoms arc a sense of bearing down or Aveight, often 
associated Avith subinA'olution and a broken doAvn outlet faA-oring descensus, a 
copious mucous or muco])urulent secretion (frequently called catarrh), and 
sometimes moderate bleeding. The condition Avith its evil sequehe becomes the 
more striking Avhen compared Avith the occasional deep tear seen Avherc there 
has been no infection and CA’crsion Avith the outpouring of the secretions. 

The diagnosis is easily made by touch alone, noting the enlarged altered 
cervix, its thickness, and the .slippery, sometimes hard or again softened sur- 
face, Inspection confirms this and adds the striking characteristic appear- 
ance. 

One of the most important questions of the day connected Avith the AA’hole 
cancer situation is AA’hether or not such a common neglected chronic inflamma- 
tion is the most easily recognized aiid potent of all sources of cancer. The 
occurrence of cancer on such cervices is a matter of such common obsciwa- 
tion that for thirty years I haA'c been convinced that this lesion is its one 
great common cause, and this conviction is gaining ground Avith the entire 
profession, 

A point to be settled is AA'liether the disease is more apt to start in one 
angle of the tear, as AA'ould seem to be indicated by its common unilateral 
origin, and spread out into the broad ligament, or AAdicihcr it involA’'es first an 
area of the exposed mucosa. In the latter cA'cnt, docs it begin in a small area, 
as sometimes seen, or usually spring up as a general tendency iuA’olving one lip ? 
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Without doubt all these modes of origin are observable, but which is the 
commonest ? 

If we admit, pending more extensive and convincing observations, that for 



Fig. 175. — Chronic Endocervicitis. 

Mild inflainmatorj’ process in vaginal portion of cervix. Well-formed cervical 
rounded by some round-cell infiltration. At inoutli of gland are two small nabothian foinc 
cysts. X 50. 

our present purposes we have here our commonest recognizable source^ of 
cancer in the body, the practical significance is enormous, entailing immediate 
obligations to adopt routine plans of treatment hitherto overlooked bi’ at best 
o- ' casually resorted to. Treatment is either prophylactic or corrective. 
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Prophylaxis involves the immediate suture of every laceration wliioli pre- 
sents deeply torn gaping ragged cervical lips, and this calls for a postpartum 
thorough exposiu'e of the cervix under conditions easily realized in a hospital 
and "with gi’eater difficulty in a private home, followed hy a suture approxi- 



Fig. 170. — Cautkiuzation of Cehvix. 

A simple office procedure V’liiclx is cfrcclivc in A'nst majority of eases. (G. L. Hunner.) 


mating the anterior and posterior lips and making so far as possible a restikttio 
ad integrum. 

J. B. De Lee, Avho has followed this plan consislentl}’' for twenty years, 
while finding the immediate operation on the whole not so satisfactory as the 
repair of the perineum, has never observed a subsequent cancer. v I 


246 


GYNECOLOGY 


Lilian K. P. Farrar, in cooperation with George Gray Ward, believes in 
an immediate repair in approximately one-third of all deliveries, not difScult 
in an operating room, further remarking that such a repair certainly means a 



Fig. 177. — Skparating Mucous Membrane, along Line of Cleavage; No Bleeding. 

Sufficient flap must be separated to cover completely the denuded “cone” area. (H. B. 
Matthews. ) 

better involution of the uterus with no subsequent eversion of the lips with 
erosion and cystic degeneration. 

The two illustrations. Figures 173 and 174, in color, presenting lacerated 
cervices three and three and a half months postpartum, are a perfect picture 
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Fig. 178. — “Cone Exci.sion” of Infected Auea Comfekted But Ceuitcae Canae Not 
Opened; Cone Used as Thactoii to Facilitate Peacino of Sutuhes as Shown in /i. 

B. Suture 1 Begins at 2: 30, Emerges at 3: 30; Suture 2 Begins at 1 : 30, Emerges 
AT 4:30. Suture 2 Should Not Enter, rut JIu.st Approach the Cervical Canal. 
(H. B. Matthews.) 

of conditions too often seen — the seat of a rapidly advancing cancer — and must 
carx'y their own conviction as to the propriety of immediate repair. 

Chronic ceiwicitis gi-afted on a tear can he dealt with as Emmet and his 
followers used to treat it, hy taking some weeks to deplete and open all cysts, 
with rest in bed and hot douches and horoglycerid or medicated hygroscopic 



248 


GYNECOLOGY 


packs, followed finally, when the ceiwix is soft and free from infiltration and 
the lips are readily brought together, by Emmet’s operation of a wedge-shaped 
denudation and union by suture. An objection to this course is the habitual 



Fig. 179. — A. EsTiniATiJi-G Extent of Flap Needed and SlETiroD of Flacing First Stitch 
OF THE Double Invekting Stitch as Suggested by Stukmdorf. 

B. Technique of Placing First Half of Double Inverting Stitch; Needle Well 
Up the Cervical Canal; Good Bite of Cervical Tissue. (H. B. ]\Iattlie\vs.) 


unwillingness of both patient and doctor to carry out the thorough preparatory 
course essential to success. 

The better as well as the speedier plan is the cauterization of the chronically 
inf Y'jd everted cervix by the actual cautery (G. L. Humier). This can be 
)j;tn one of two ways, either by longitudinal rather deep cauterizations done 
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on the office table — two or three rather deep strokes on each lip, repeated every 
four to six weeks until the whole is healed and the ceiwix shrinks into a normal 
appearance — or by burning- out thoroughly the whole diseased area at one 
sitting, usually under gas anesthesia. If this is done more on. the exposed 



Fig. iso. — Skconu JIalf ok Uoujile Invkktixg Sxitcii. 

Most important to have sufficient mucous membrane to cover all denuded area. (H. B, 
Matthews.) 

area, the tendency to any ascending trouble will be less. It takes about six 
weeks for complete recovery after a day or two abed. 

The treatment of hypertrophied elongated cervix is amputation, the extent 
depending upon the question of future pregnancy. After the menopa 'f-oia- 
guillotine amputation may be performed, but it is always likely to be atter IVil'h 
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also occurs wlieu a nulliparous cervix becomes inflamed, as tbe only direction 
in whicb the swollen mucosa can expand. 

The common cause is the nesting of the gonococcus in the cervical glands 
where it lingers with the utmost tenacity; it also arises from the nonspecifl,c 
infections of childbirth. 

The outstanding and characteristic symptom of a cervical inflammation is 
a leukorrheal discharge — glairy, mucoid or yelloAV mucopurulent, tenacious, 



Fig. IG2.— All SuruiiES 'Jieo; Opekation Co.mpleteu; O.vly Six Sutukes. 

(H. B. Matthews.) 

and ropy, occasionally with some blood-staining; in the tuberculous cervix, 
blood is an outstanding feature. 

In contrast with endoceiwicitis, endometritis is rare. 

By touch one often feels a soft, slippery, cushiony condition which, coupled 
with a laceration, is characteristic. Inspection, best in the knee-chest posture, 
is at once revelatory — laceration and mneus or mueopus in the canal and, 
covering the highly reddened, swollen, everted mucosa, the so-called ulcers of our 
forefathers, here and there, clear or yellow, scattered over the surface. 

It is a wise working hypothesis that all cases of eiidocervicitis are gonor-. 
rheal until proven otherwise. Smears taken directly from the surface aud 
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by the amount of leukorrbeal discharge. Criteria for cure are four successive 
negative smears for gonococci, taken three at two-week intervals and the fourth 
a month after the third negative, and a reduction of the discharge to that which 
is considered normal before the menses. Oorbus uses diathermy applied in a 
special small tube like a cystoscope, carrying a thermometer, at an elevated 



Fig. 184. — Ekdoceuvix. 

Periglandular and diffuse round-cell infiltration more advanced. Lining epithelium par- 
tiallj’ intact, replaced by granulation tissue. X 75. 


temperature (Chapter XLVIII). This kills the gonococcus wdiich is much more 
sensitive fhan the normal cells. 

Traumatic cervicitis may follow long-continued wearing of a pessarj’' under 
unhygienic conditions, lay or amateurish attempts at abortion, operative pro- 
cedui’es on the cervix, procidentia, and the use of too concenti’ated antiseptics 
as vaginal douches. 

It is first treated by removing the cause, whether it he prolapse, pessary, 
or ill-advised douches. If local treatments are not adequate, operation may 
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be necessary, and here again TeLinde’s modification of tbe Sturmdorf prin- 
ciple is quite useful. 

Granuloma of a nonspecific variety is rarely encountered on the cervix. 
It may be found as an ulcer or as a proliferating granulomatous mass. Cus- 
tomarily associated with gonorrheal infection, there is no evidence that the 
gonococcus is the etiological agent. It seems more likely that it should be 



Fig. 185. — Vaginal Poktion of CJervjx. 

Several nabothian follicle cysts, all but two empty; lining membrane detached. Cervix 
here covered by stratified squamous epithelium; note proximity of cysts of surface. X 16- 


classified with granuloma inguinale. Granuloma may respond to intravenous 
tartar emetic, or one may have to resort to local destruction with the cautery 
or resection. Operations, unless quite extensive, are likely to be foHotved by 
recurrence and should be- attempted only by the experienced operator. 

Condyloma acuminatum or venereal wart, rarely found except on the vulva, 
occasionally extends into the vagina and even to the cervix. The warts are 
considered by many to be of gonococcal origin. Histologicallj^, they are benign, 
with great overgrowth and piling up of squamous epithelium which has no 
tendency to break through the basement-membrane. There is no tendency 
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Secondary lesions are lenkoplakic macules, typical papules, or yellow-colored 
ulcers where the treponema is found. Gummata have been noted often, oc- 
curring either as intact proliferating tumors or as necrotic, ulcerative lesions. 
The Wassermann reaction is of value in secondary and tertiary manifestations. 

The several lesions respond promptly to the usual intravenous antiluetic 
therapy. 



Fig. 187. — Ulcek or “Erosion” on Vaginal Portion of Cervix. 

Squamous epithelium entirely destroyed except small piece at lower pole of ulcer, filled 
with densely infiltrated granulation tissue not particularly vascular. Cervical glands absent. 
Large spaces are blood-vessels. X 75. 

Tuberculosis is rare; hut few instances of the primary form have been 
described, resulting probably from genital importation. It is more commonly 
found as part of a generalized tuberculosis, or part of a genital tuberculosis 
of a descending type from tubes or utenis. 

The bacilli are found in the ceiwix incidental to a routine microscopic 
study (Surg., Gynec., & Ohst., March, 1916), or, again, a single large con- 
glomerate tubercle may present itself as a cervical tumor. Wharton (Surg.j 
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Qymc., & Ohst, August, 1921) describes a gi-antilomatous tumor due to an 
extensive apparently superficial involvement of the cervix by tubercles and 
granulation tissue. In a similar case, the cei’vix was several times normal 



Fig. 188, — ^TuBEncutosis of Cervix. 

Many normal cervical glands scattered througli stroma with tubercles and giant cells. 
Note extensive round-cell infiltration. In central portion the tubercles tend to form confluent 
mass. X 150. 

size and bled easily, while tissue was secured with difficulty as it was not 
friable. 

The treatment is an abdominal panbysterectomy when the cervical involve- 
ment is part of a pangenital taberculosis. The rule in a local manifestation 
of a generalized miliary tuberculosis is noli me tangere. 



Fig. 1S9. — Longitudinal Section of External Os. 

Vaginal and endocervical portions diffusely infiltrated by tubercles and tuberculous granu- 
lation tissue. Note piled-up tissue in endocervix. X 15. 
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Tumors. — The commonest cei*vical tumor is the polyp — one or more small 
soft, red tumors made up of mucous tissue, hanging in or out of the os,- and 
varying in size from a little flabby tag of tissue to elongated fingers, even 
protruding at the vaginal orifice. 

Microscopically they consist of high columnar epithelium with a loose 
fibrous stroma supporting the many blood-vessels and cervical glands. Trauma 
induces inflammation and round-cell infiltrations. Occasionally, a polyp is 
covered by squamous ei>ithclium and oi-iginates in the vaginal portion. 



Fig. 191. — Cervical Poiat?. 

Margin of cervix (1); pedicle of polyp (2); composed of normal cervical glands and 
stroma. X 8. 

f 

The common symptom to which polypi give rise is intermenstrual bleeding, 
a metrorrhagia with almost daily spotting; again, the menses are profuse and 
there is a leukorrhea. 

The logical treatment is to gi’asp the small growth with a polyp or stone 
forceps and twist it off, watch it a little and pack if there is any bleeding. 
Ligation of the pedicle is the proper treatment of a larger growth when the 
base is accessible. Some prefer to split the anterior lip of the cervix in the 
midline up as far as the internal os, pushing up the bladder and securing a 
view of the entire canal and so assuring oneself that there are no tumors left. 

Perhaps the best of all methods is to use the desiccation or coagulation 



DISEASES OF THE CERVIX 


261 


electric current to destroy the disease m siiu. Wherever it can he seen, even 
up in the cervical canal, it can be obliterated with a fairly sti’ong current and 
left to come away or pulled away piecemeal. Following this, aseptic condi- 
tions should he maintained, especially by applications of a mercurochrome 
alcohol acid solution. 



Fig. 192. — Elongate Fingerlike Cervical Polyp. 
Absence of superficial epithelium accidental. X 15. 


Recurrent cervical polypi should make one suspicious of sarcoma. Routine 
microscopic examination of all operative specimens is absolutely essential. 

Carcinoma is dealt with in Chapter XXXI. 

Sarcoma is rare, surprisingly so considering the abundant fibrous and 
elastic tissue which with smooth muscle goes to make up the bulk of the organ. 

Several kinds of malignant connective-tissue tumors are reported; spindle- 
cell sarcoma, endothelioma, sarcoma arising in a myoma, and sarcoma botry- 
oides. The spindle^cell sarcoma is of the same type as that in other organs, 
spindle-cells predominating and nuclear figures and chromatin variations being 





Fig. 193. — Surface of Cervical Polyp. 

Tendency to papillomatous form, each finger covered by characteristic picket-fence epi- 
thelium, stroma infiltrated. X 75. 



conspicixous. True eudotlielioma is extremely rare; liere tlie sarcoma cells 
often are grouped about tbe tiny blood-vessels and appear to have originated 
there. It is possible that the endotheliomata so far described are rather appar- 
ent than real. Sarcoma botryoides is a loosely cellular polypoid tumor hanging 
from the cervix like a cluster of grapes, originating in the cervical stroma. In 



Fig. 194.— Cosettings fbom Cehvical Adenocascinoma. 

Considerable blood and fibrin imbedded in cervical stroma. Arborescent adenomatous 
structures characteristic. X 75. 

one instance we have seen the uterus also contain polypi in its lower portion. 
As the cervical mucosa has no cellular stroma like that of the endometrium, 
it seems likely that the tumor arises from an extended endometrial stroma. 
Instances of a simultaneous sarcoma and carcinoma in the cervix have been 
described, although the reports are not convincing (Ewing, Neoplastic Bis- 
emes, 3d edition, 1923). 

The treatment of saiuoma is either radical extirpation in the early stages 
or radium in the more advanced and inoperable. It is also feasible to use 
radium, giving a thorough treatment, and then to operate at once. 
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Enlargement of the uterus sometimes follows a cervical operation or occurs 
in the course of a cervical disease and should ever he borne in mind. While 
this may he due to the extension of a growth, it is also frequently the result 
of a stenosis with the retention of secretions — blood (hematometra), pus 
(pyometra), or gas (physometra), or a combination of these. AVe are seeing 



. Fig. 195. — Tissue Removed for Diagnosis. 

Wild growth of squamous epithelium with central areas of necrosis. Variation in size and 
intensity of staining in cancer cells. Note invasive character of growth. Typical squamous 
cell (epidermoid) carcinoma. X 75. 

more of these hei'etofore rare affections since the advent of radium in cervical 
carcinoma. 

If a patient has lower median pain, she has not felt before, and some rise 
in temperature, it is often well to pass an instrument, say a curved artery 
forceps, up into the uterus and open it, watching to see whether there is any 
discharge. A physometra is sometimes explosive in its escape. If there is 
retention, it must be given a free exit and watched from time to time. 
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LACEEATIONS OP THE PEEIHEUM 
Howaed a. Keli/Y 
SUPPORTS OF THE VAGINAL OUTLET 

RECENT INJURIES OF THE VAGINAL OUTLET AND PERINEUM 
External Superficial Tear 

Internal and Combined External and Internal Tear 
Complete Tear of the Kectoyaginal Septum 
OTHER INJURIES OF THE VAGINAL OUTLET AND PERINEUM 
Relaxed Vaginal Outlet 
Old Complete Tear 

SUPPORTS OP THE VAGINAL OUTLET 

The vaginal outlet, called ‘'outlet” with reference to its parturient func- 
tion, or iiitroitus, “inlet” or “vaginal entrance” from its sexual functioiij forms 
the inferior extremity of the vaginal canal communicating with the external 
genitalia beneath the pubic arch. While the vaginal canal above and within 
the pelvis is broader and more capacious, inferiorly it suddenly narrows down 
to an exit, a canal about 4 centimeters long. 

The posterior wall of the vagina in a sagittal section of the body forms a 
flattened S with the convexity of its lower cuiwe directed forward behind the 
pubic arch. The funnel shape of the vagina — broad above and contracted below 
— appears most distinctly upon placing in the knee-chest posture a woman who 
has never borne children and letting in air, when the intrapelvic portion of the 
vagina balloons out, while the outlet or introitus remains tightly contracted 
under the pubic arch. 

The old long-prevalent theory that the closure of the outlet and its snug 
position beneath the pubic arch are dependent upon a wedge of tissue, a so- 
called “perineal body,” acting like a cork plugging a bottle, is obviously 
erroneous. In consequence of this false conception, many absurd and un- 
necessary operations have been devised and- extensively employed. The error 
is evident upon examining the vaginal outlet where the vaginal outlet and 
anus are seen, both lifted well up under the pubic arch, and upon introducing 
the index finger into the vagina the pubic arch is felt in front, while posteriorly 
a broad, rounded resilient band of muscular tissue, the levator ani, the chief 
support, stretches behind the outlet from the right to the left pubic ramus. 
This examination readily demonstrates that the introitus is but a narrow chink 
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iDetween tliis posterior muscular baud and the pubic arcb. By making back- 
ward pressure upon the posterior wall of tbe vagina just witliin tbe introitus 
the band yields, to return to its former position as tbe pressure ceases. 

Tbe real supporting mecbanism of tbe outlet is not, therefore, a perineal 
body, but tbe intact anterior portion of tbe levator ani aided by tbe transverse 
perineal and tbe spbinbter vaginal muscles. Tbe broad, rounded levator arises 



Fig. 190. — Normal Vaginal Outlet in a Nullipara. 

Vagina completely hidden; no flattening across anus and gluteal furrow as in relaxed 
outlet. Concentric furrows around fourchet are not, as a rule, found in the virgin. 


on each side of tbe inner surface of tbe pubic ramus and passes back around tbe 
lateral vaginal wall to unite with its fellow behind tbe rectum, its fibers being 
intimately interwoven with tbe lateral walls of tbe rectum. These important 
anatomical relations may readily be detected in life by making pressure in each 
lateral sulcus of tbe vagina with a finger also in tbe rectum. 

It is apparent that tbe vaginal outlet is without any efiicient direct means 
of closure such as would be afforded by a powerful sphincter, but depends 
largely for its support upon the indirect action of tbe levator. By the normal 
tonus of this muscle, tbe lower end of tbe rectum is snugly lifted up under tbe 
pubic arcb where tbe vagina is flattened out and held up between tbe two. It is 
important to notice that tbe plane of tbe arcb, as it lies in front of that of tbe 
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levator fibers, renders the closure far inore^ efficient ; tbis shearing action gives 
the sigmoid curve to the lower vagina. (See also Chapter XVIII.) 

With rare exceptions, the important injuries to the vaginal outlet affect its 
caliber alone and arise during parturition. Often,* instead of a gradual and 
all-round dilatation effected by the repeated impacts of the advancing and 
retiring head, the ^fielding occurs suddenly and in one place, with the rupture 
of the muscular fibers. The parturient canal repi'esents a funnel within a 
funnel, the uterus and cervix representing the upper funnel set within the 
upper vagina and outlet as the lotver funnel. It is a matter of surprise that 
both the contracted outlets, cervix and lower vagina, are not oftener damaged 
during the extrusion of the greatly disproportionate fetal ovoid. The vaginal 
outlet may be injured fi*om without by such accidental causes as falling upon a 
chair post, goring by cattle, or in a child by sliding down a haymow on to a 
pitchfork handle or sliding down a balustrade on to the low newel post. 

The treatment of cystocele, rectocele, and enterocele will be found in the 
chapters by George Gray Ward. 

i 

RECENT INJURIES OF THE VAGINAL OUTLET AND PERINEUM 

Eecent obstetrical injuries may for' practical purposes be classified as; 
External superficial tear; iutenial and combined external and internal tear; 
and complete tear of the rectovaginal septum. In extremely rare instances a 
central rupture of the perineum allows the child to pass, leaving the introitus 
intact. 

External Superficial Tear. — The simplest tear begins at the fourchet, ex- 
tends backward through tlie skin in the medial line, and involves the superficial 
lax tissue at and adjacent to the fourchet; it may extend up into the vagina 
as far as the posteifior column — the commonest and relatively least important 
injury, in no wise affecting the supporting structures. The only object of an 
operation here is to anticipate healing by gi’anulation, and it is hardly to be 
recommended. 

In its slighter forms, the external tear needs no attention other than strict 
cleanliness. 

Internal and Combined External and Internal Tear. — ^Another common 
parturient injury begins in the mucosa at the fourchet or the hymen and extends 
some I or 5 centimeters up the vagina into one or both lateral sulci. Here, the 
head of the child often starts a tear which is converted into a more or less 
extensive rupture by the shoulder following, plowing its way between the 
levator fibers and their rectal attachments on one or both sides. This injury 
continued out on to the perineum forms the combined external and internal 
laceration. 

Neglect of such an injury often results in the relaxed, gaping, .broken-down 
vaginal orifice. 
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Immediately after birth, with the separation of the labia, bringing the pos- 
terior vaginal wall under a good liglit, tlie irregular, ragged, bleeding, torn 
surfaces stand out in marked contrast Avith the smooth discolored vaginal walls 
and the extent of the injury is easily ascertained. 

The lacerated surfaces are best repaired at once, or at the latest on the 
folloAving day; a feAv sutures skillfully applied accomplish the Avork of much 
denudation and many more at a later date. 

The patient should bo put on a table in a good light, on a perineal drain- 
age pad, and under local or gas anesthesia (the latter if nei’A'ous) ; the operator 
deftly and quickly applies the fcAV necessary sutures. 

The folloAving instruments arc required: Needle holder, medium-sized 
curved needles, fine chromic gut, fine sillcAvorm gut, scissors, a Sims speculum 
and tAA'O flat retractors. 

It is important to secure a neat ajjjrroximation of as much as possible of 
the irregular aa'ouucI surfaces by the sutures Avithin the Amgina. 

The upper angle of the Avound is exposed by lifting the anterior Avail of the 
vagina Avith the speculum or retractor, and a liberal temporary gauze pack is 
croAvded into the upper vagina to keep the field dry. The sutures are of 
chromic gut. The first is introduced at the upper angle of the tear, the next 
about 1 centimeter beloAV this, and so'on doAvn to the skin surface, the needle 
entering from 5 to 10 millimeters from the edge of the Avound, according to 
the condition of the tissues, and emerging at the bottom of the Avound toAA'ard 
the operator and reentering close by, to be brought out again at a point on the 
vaginal mucosa on the opposite side of the AVound at a point corresponding to 
that of entrance. The second suture is introduced Avith its loop also directed 
toAvard the operator, and so on until the AA^ound is closed. The sutures thus 
inti'oduced embrace a larger area and serAm to lift up the bottom of the tear. 
If there is an extenial tear, the noAV reduced opening on the skin surface is 
readily closed Avith a fcAV superficial sutures. Each suture is best tied as intro- 
duced, reducing the size of the AA^ound. One or tAA'o sutures may be passed 
on the skin surface, grasping the IcAmtors and holding them in place in the 
Avound. SilkAvorm gut sutures softened in warm water form the best material. 
With skill acquired by practice, it Avill often be possible to close all the parts 
of the Avound Avith a continuous fine buried chi’omic gut in one or tAVO layers, 
using occasional interrupted superficial sutures AAdiere there is gaping. In 
the loAver AAUund, the leAutors must be snugly united by suture. When buried 
sutures are used here, I think it Avell to pass one or tAAU fine splinting silkAVorm 
gut sutures from the perineal skin surface doAAUi into the depths in a figure 
eight, grasping the levators, and emerging on the skin of the opposite side. 
These must comfortably approximate the surfaces to allow for SAAulling, but 
must not be tied tight. 

I mention but to condemn the practice of closing such a tear by suturing 
•uEolly ou/Ahe skin surface, neglecting an accurate union of the vaginal injury, 
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wliicE tlien aceumtilates secretions and defeats union in its most important 
part. 

It is unnecessary to keep tlie knees bound after tbe patient becomes con- 
scious, nor is there any objection to turning carefully in bed and elevating the 
knees. 

Avoid use of a catheter if possible, but take care that the bladder does not 
become ovei'distended or accumulate residual urine. The bowels should be 
opened within two days and kept soft, avoiding straining during defecation. 

The sutures may be removed in from eight to ten days. 



Fig. 197. — Complete Tear of Rectovaginal Septum. Characteristic Pentagonal Fok.m. 

Opening filled with anterior vaginal wall. At each end of horizontal bar of pentagon and 
below are slight depressions, indicating sphincter pits. 


The patient should stay abed twelve days and for a month should go about 
with care, avoiding hard work and lifting. 

Complete Tear of the Rectovaginal Septum. — This laceration begins at the 
fourchet, passes through skin perineum in the median line, and through the 
sphincter ani, extending for a variable distance up the rectovaginal septum. 
The rectal tear is the serious part of the complication as it destroys the func- 
tion of the sphincter, causes incontinence of feces and flatus, and deb'^rs a sensi- 
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tive patient from company and enforces the life of a recluse. Curiously 
enough, when the operation is not done at once, the patient sometimes nurses 
her malady for years. 

The bowel is well emptied and a loose pack inserted in vagina and rectum 

to prevent contamination. 
The first step is to close 
the tear in the bowel by a 
fine continuous chromic 
catgnt suture applied on 
the rectal surface, begin- 
ning above the upper end 
of the tear and embracing 
only mucosa and sub- 
mucosa. The rest of the 
wound is closed with a 
continuous suture as in the 
combined extcraal and in- 
ternal tear, with the ex- 
ception of the first layer at 
tlie bottom which must he 
ifinced with extreme care 
and accuracy. Through- 
out the entire procedure, 
the wound must be kept 
clean and dead spaces 
avoided. Special sutures 
are necessary for the leva- 
tors, and the ruptured 
sphincter muscle is re- 
paired by a fine direct 
buried gut suture and an 
additional silkworm gut 
suture entering and re- 
appearing on the skin sur- 
faces, transfixing the rup- 
tured muscle so as to 
splint it while healing. 

The bowels should be 
moved on the third day 
without straining and every second day afterwards. This is sometimes best 
effected with the patient lying on her side. 

She should remain in bed at least two weeks, the silkwonn gut suture being 
removed on the eighth or tenth day. 
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Fig. 198. — Complete Teak of PEErxEUM, with Well- 
defined Sphincter Pits and Eetr action and Thick- 
ening OF Muscle, with a Deep Dimple Behind. 

A vaginal cyst, due to inclusion of vaginal mucosa in 
healing process, in right sulcus in scar area. 
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OTHER INJURIES OF THE VAGINAL OUTLET AND PERINEUM 

Relaxed Vaginal Outlet. — “Pclnxrd nu(l('(.'’ (loscriln's a loose, gaining in- 
troilus, a eomlilion wiiieli i.s more fre<ineiitly oliservecl after multiple eliild- 
lurtli, eaeli sueeessive deliverv distending lln^ oriiice, until it a])])ear5 like the 
mouth of a hag without, its drawstring, as 'P. A. Emmet wa.s wont, to describe 
it. Although common, it is generally recognix.ed under the guise of an at- 
tendant featur(', as a "reetocele,” “eystocele,” or “reclocele and cyslocclc,” or 
“laceration of the jUM'inenm.” in varying degrees. 


f 

I 



I'lti. lllil. — Minimii or DrMON.siav'iiM; 1 !i:i.axi:i» VA<iiNAi. (Uvn.r.T nv Hookino 1 'in(!i:us in’ 
VacIXA on liOlH Sllirs am* l*|•I.I.lN(i CilTWAiai A.M* ItACKWAia*. 

Kiitiri" Vii”iii!i mill rervix t»_v 1iii;;i'rs at; liy s]U‘ciiliini. 

Upon inspection, the cleft of the hntlocks a]*])ears llattened and broad; the 
anus is often wide, somewhat everted, and displaeeil backward, and the sphincter 
ring is prominent. The .skin jierinenm is often pretcuauiturally dee]* and the 
fourchet intact, or the perineum is lorn even as far back as the sphinetc'r ani. 
An intact deep ])erineum has long been a gynecological sf umblingblock on 
account of an inveterate habit of e.slimating functi<*nal activity and elliciency 
by the depth of the skin surface; a “good perineum,” signifies that the dis- 
tance from fourchet, to anus mea.sures 2..^* centimeters or more, whence the 
faulty conclusion is drawn that the support at the outlet must likewise bo 
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^'good.” The fact is that in many of the worst foims of relaxation the 
perineum is deeper on the skin surface than before childbirth, a condition due 
to the overstretching of the external skin at the time the outlet was broken 
down. 



Fig. 200. — Test fob Relaxed Vaginal Outlet; Posterior Vaginal Wall Drops Well 
Away from Anterior Wall by Placing Patient in Sisis Posture. 

External skin perineum well preserved, but there is large, lax, gaping orifice. 


On separating the labia in a ease of relaxed outlet, the vaginal walls appear 
more or less pouting, and either the anterior or posterior walls may protrude 
markedly. Sometimes lateral, anterior, and posterior walls all protrude. 

The slaxed condition is demonstrable in a variety of ways. Instnict the 
patif , to^jiteav down as in defecation, and both anterior and posterior walls 
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roll oiif niul briiii; into view a (’onsitlorahlc portion of llio lower viiginn. We 
are tlni.'; eiiaMeil to estinialt' the «*lTee(s of liftinir, walking, or straining at 
stool upon sill’ll a patient. If a tinner is plaeed njion the I’crvix uteri, during 
the aet of straining, it is felt deseending in the axis of the vagina toward the 
outlet, '1 he de,-<’<'iif is espeeiallv marked and sometimes ajipreeiated for the 
lirst time when the examination is made* 
in the ereei ]Kl^tnIe: this reveals the 
I’tTeet of hfiiig on her feet all day. 

I*p"t> jd.aeing the patient in the left, 
later.d or the knee-elie'-t po-tiire .■iml 
separ.it ing .’Oid pulling hael; the upper 
hilt toeks. the .air rii'-ju- aiidildy info 
till’ Vanina and ! jjl* Jtt'i'’* terior vaginal 
wall drop'- .iw.'iy from tin- anterior, 
leavin.e the e.ij'in.e outlet as a larg'e 
Ijoh’ in the pelvie tloof and elearly 
dejilon'-lr.’iting the l.’irh of fUjijiort. I'ig- 
nri' 

P.alpatioii in the dori-al posjliojt re* 
ve.'iK' oilier important d< ‘.'iaiiotis from 
th(* jionnal. T.he perineum i-i ofti n 
hut .’1 tliiti lax partition i-a-ily eaiiglit 
l«‘ive<jj thumli and foietiuger^ and 
liftoil to eovi-r the un-thia and even the 
c’litori’-'. I'nriljer paljuition show-; that 
the strong lifting anterior h vatoj- jiU-rs 
slretehitig from lamii" to ramus, sup- 
jxirting the omh-t. are v.anting. and in 
their place the h-vaioj- jH er- halt;; liioie 
*ir less parallel to the lateral walls of 
the Vagina. 'I'ln re is I*or!i a ehange 
in the direction of the low<-r h-vator 
tind ii differenee in the sire of the 
lev.iior loop siirroimding the j>oslerior 
vaginal wall. 

'J’h(‘ lesion is not ttlways the satne; ilie levator <m om* .sid(‘ iiniv renniin 
intact, while its fellow is severed frotii its rectal inid vaginal iittachinents. 

A relaxed oiitlel is often miieh more ohvions under an anesthelie. 

It is ii good j)lan to measure anti reemd the degria* of ndaxation hy using n 
calibrator, Figure 2(1 J. Ojicning the insfrnnient with gimtle jtressnro until 
resistance is f(dt, the degree of ridaxation is read oil' on the graduated rod, 

'J’he rati(niid treatment for the* relaxed hroken-down outlet i.s rl' ection. 
There are in g(>neral two modes of ojau-ating: 'I'he jtosterior media nis the 



I'li;. gi'l. t'M n:it\uii! roll Mi vsnaxc Hi;- 
i.iii I 111 III 1. WAiiiiv or \’ai:i.'.'.\i. 
• Miirt; I ;i! MiiA iiiiN IX < 'r.M'i Ml 11 i:s. 

Itlilllr* rlii-ril lllnl i||lril(llli-i-l| jllNt witllill 

initli-l, ilini it|ii-iif(I ii". far ii*. llicy will sep- 
nriiti- i-.i-itv. I'ifOU'i’S I'll M’lili* tiii'!i"iiri' 
ll<-;'n-|> tif rrlilMIt iilll. 
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posterior bilateral exsection of the superfluous tissue, followed by suture. 
Since the natural outline of the vagina in cross section near the external orifice 
is somewhat H-sliaped, the obvious inference is that the vaginal tissues Avill 
unite to best advantage in tlie limbs of the H — that is in the sulci. This is 
the assumption in tbo bilaterally synunetrical operations extending up both 
sulci, following the initiative of T. A. Emmet, pioneer genius in all plastic 
procedures. 



Fig. 202. — Demonstration of Extreme Relaxation. 

Four lingers easil3' introduced into vagina and tliin pelvic floor puslied out, everting 
rectum and showing entire absence of support. 


It is necessary to exaggerate slightly the effect of the operation in narrow- 
ing the vagina in order to counterbalance a slight relaxation Avhich always 
follows. 

The extent of the denudation is determined by that of the relaxation. 

This operation can best be understood by a reference to Figures 203 to 
207. The inside sutures closing the denudation in the sulci should be of 
foiunalin or a rather fine chromic catgut. The crown suture is best of silk- 
worm gut. I cite this operation because it is so widely used, but no longer 
with the heartiest approval. It does give an excellent restoration, but a more 
physioh''gical procedure is one which makes a more deliberate effort to bring 
back che ''evatores ani to their supporting function and pays scaijt attention 


LACERATIONS OF THE PERINEUM 


275 


to tlio sulci, uniting’ tlie tissues in tho posterior median, plane. The extenial 
sutures should he removed from llic eigliJh to the tenth day. Those inside may 
remain several weeks. I’lie immediate result of this operation is a complete 
restoration, and even the hymen is often restored. 

A procedure to which 1 incline more and more of late years approximates 



I'jo. 203. — Ui;LAxr,i) V.w.jnai, Outi.ct. 

.‘^ilkwonii {'ll! siiltirc placed in Iriiiiif'te on b'kIp. Dotted lines represent part 

of suUire concealed under surface. Short piece of sniure visible as white lijic at bottom of 
(!('nu(iation is part exposed by bringing needle out at bottom of wound and reentering it 
close by. 

the old Ilcgar jtosterior median triangtilar dcmuhition, coupled Avith a denuda- 
tion of tho anterior levator loop iihers and their approximation by bnried 
permanent sutures in tho depths of the wound. The stops are as follotvs 
(Figures 208 to 211) ; 

The lateral points of the denudation arc selected in tho hymeneal circle, on 
each side at a distance below the urethra estimated to leave a sufficiently large 
introitus Avhon they arc united. Another point outlining the denudation area 
is the lowest part of tho introitus above the anal ring, and a fourth iu located 
on the protnuling reclocolo far enough up to take in all the rela:*:ed \ hpnal 
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tissues and to resect tlie vagina satisfactorily when tlie denudation is completed 
and tlie tissues drawn together. Each of these points is fixed Avith an Allis 
forceps. 

The denudation is quickly made by cutting from forceps to forceps on the 
outside and then up into the vagina from the upper side to the forceps above 



Fig. 204. — Eelaxed Vaginal Outlet. 

Silkworm gut suture tied and pulled down, exposing catgut sutures in place, ready to 
be tied, closing accurately upper part of denudation, already brought loosely together by 
silkworm gut. These catgut sutures pass deeply into tissues so as not to leave a pocket in 
wound below them. 


on the posterior vaginal Avail. The denudation is completed best Avith curved 
or straight scissors, stripping off the entii*e thickness of the vagina and aA^oidnig 
any injury to the rectum which, hoAvever, usually lies Avell -back. 

The anterior margin of each levator muscle is noAV located Avith the index 
finger and dissected free for from 2 to 2.5 centimeters. Then pass a silk or 
linen suture through the levators from side to side so that Avhen the suture 
is tied they are brought snugly together and the outlet tightened up ; tAVO sutures 
may be necessary. 

Tl irt‘''3ion is closed in the more relaxed cases by nniting the upper angle 
of t vd d with three or more interrupted catgut sutures. The rest of the 
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wound is closed with a continuous fonualin gut suture which starts above in 
the vagina at (ho angle. The free cud of the suture is dropped under the loose 
levator suture and hang-s out on the perineum. The operator then closes the 
wound in its deeper parts with the running suture down and then up and back 
again just under the vaginal mucosa and the perineal surface. 



I'lfi, 205. — Ri:i,axei) Vagin.m, Outi.kt. 

IiiRido MilurcK iiUrodiii'cil and lifd in hoUi sulci. Gathering suture of silkworm gut in- 
troduced aliove across angles, hut not tied. Auxiliary suture introduced to close wound 
l)elow; this also left untied. 


The sutures through the levator muscles must be tied and left to be buried 
before the continuous closing suture reaches them. The last step in the closure 
is to pick up the free end dropped in the beginning on to the perineum and 
bring it through the skin on one side, while the needle carrying the continuous 
suture is brought through the other’, and tie them, thus closing the whole large 
area Avith only one suture visible. 

If the rectocele is extensive, the denudation must ascend higher, some- 
times even to the vaginal vault. If an anterior eolpoi’rhaphy is', o-'va done 
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tioned between the two. It is not wise to denude extensively on both surfaces 
at once; the upper three-fourths of the vagina, however, will stand both an 
anterior and a posterior reduction better than the lower. Sometimes Awtli 
careful dissection one finds a layer of fascia in the posterior vaginal wall cor- 
responding to that between the bladder and the vagina. This should then be 
utilized as a valuable asset in the closure. In some three instances I have 



Fig. 206. — Eelaxed Vaginal Outlet. 

Gathering suture above draws tissues to- 
gether. 


Operation completed. Sutures 
with longer ends, two inside and 
two outside, of silkworm gut; 
others of catgut. 


met with a remarkable hernial protrusion of the small bowels forcing dorni 
Douglas’s culdesac which simply appeared as a huge rectocele. These cases 
had been operated upon with an almost immediate return. Percussion and 
an examination per rectum and in the dorsal and knee-chest posture reveal 
the nature of the trouble. The operation here consists in a free incision into 
the sac, the packing of the bowels up and out of the way, and the liberation 
and removal of the entire peritoneal sac which is tied otf and sewed up well 
above the cervix. The tissues lateral to the cervix are then sewed together 
from side to side' with a permanent suture and the vaginal wound closed from 
above downwards. 

Chapter XX deals with this important operation in much greater detail. 



Fig. 208. — Denudation Outi.ined by Aixis Foucevs and Semiciuculaii Incision at Vaginal 
O niFicE Followed dy Detachment of Vaginal Flap, Using Scissohs as Indicated to 
Follow Line of Least Resistance between Vagina and Rectum. 
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Fig. 209. — Fuethee Detachment of Lower Portion of Vagina by Blunt Dissection with 
Gauze-covered Finger Reaching Out Laterally to Levator Muscles. 
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Fig. 211. — Operation Coaipleted. 
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Old Complete Tear. — The ideal pro- 
cedure for closing a complete tear aims 
at two improvemeuts upon older methods: 
First, an apron of tissues turned down 
from the torn septum avoids the passage 
of any sutures ou the rectal surface; 
second, the ends of the sphincter 
muscle are united directly hy suture. 

The apron or flap should be fairly 
thick to prevent a slough from ischemia ; 
the operator must also avoid cutting close 
in to the rectum. After turning down 
the flap, the tissues in the sphincter pit 
are picked up with dissecting forceps or 
a tenaculum, and the operator cuts skill- 



Fio. 213. — Two Lateral Incisions and Dissection 
OF Apron Serve to Lay Bare Sphincter Area. 
Muscle Then Picked Up and Dissected Out. 



Fic. 212.— Denudation in Complete Tear 
in Which Tissue below A-B Has 
Been Left to Form an Apron to be 
Dissected Loose and Turned Down. 

fully in around the elevated point 
with a pair of curved scissors, first 
on one side and then on the other, 
exposing and drawing out the 
sphincter ends. When this is done 
on both sides, the ends are united 
w'ith fine, internipted, buried, 
chromic catgut sutures. Figure 214. 
The denudation and suturing on the 
vaginal side is similar to that de- 
scribed in the operation for relaxed 
vaginal orifice. After closure of the 
sphincter, and after the vaginal su- 
tures have been placed and tied, the 
wound presents the form shown in 
Figure 215. Then pass a silkworm 
gut tension suture, transfi: ‘r the 
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sphincter and grasping the bottom of the denuded septum. The rest of the 
perineal wound is closed with silkworm giit hnd catgut. Filially, the sides 
of the apron are brought together with delicate silk sutures, Figure 216, It 
will be seen that in this way, all suturing is done entirely outside the bowel. 
The formation of the little apron was first suggested by C, Warren of Boston. 
Sloughing of the apron, owing to anemia, sometimes occurs, but as a rule, the 
necrosis is only superficial. The direct suture of the sphincter ends has been 



Pig. 214. — Sphincter Ends United by Three 
Buried Catgut Sutures. Apron Which 
Protects Wound from Bowel Held by 
Forceps. 

center, and returns on the opposite side 
point. This makes an incision similar i 


■’ done by Leconte, Baldy, Leopold, 
Dickinson, and Fistune. 

An excellent plan of treating 
deeper complete tears is that of 
G. 11, Noble {T. Am. Gynec. 8oc., 
1902, 27), Avbicb consists in splitting 
the rectovaginal septum from side 
to side to liberate the rectum from 
the vagina. The next step is to draw 
dowm the detached anterior rectal 
w'all and use it in place of the apron 
described above. Noble’s descrip- 
tion is: 

“The line of incision starts on 
the external side of the sphincter 
dimple, at a point close to one end 
of the sphincter muscle, care being 
taken not to cut the skin at this point. 
It follow'S the edge of the sheath of 
the muscle, passing betrveen it and 
the rectal mucosa, making the flap 
at this point as thick as possible. It 
then turns upw'ard and foiuvard to 
the cellular interspace of the recto- 
vaginal septum, splitting it in the 
a place corresponding to the starting 
the ordinary flap-splitting operation. 


except at its extremities. The incision is best made wdth a pair of shai*p- 
pointed scissors. After cutting through the cicatricial structures to the healthy 
tissue beneath, twm pairs of light compression forceps are placed on the rectal 
flap some distance on either side of the center, embracing in their grasp the 
entire thickness of the rectal wall. The left hand should be protected with a 
rubber glove and the index finger passed into the rectum beyond the angle of 
the laceration as a guide to prevent perforation of the rectal flap. The forceps 
are held with the remaining fingers of the left hand, and, as slight traction is 
made upon them, ridges or hands of tissue will form across the line of incision ; 
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tliese are cut as they appear. The point of 
the scissors used iu the dissection should be 
turned slightly in the direction of the 
vagina, that is, away from the rectum to 
avoid liability of perforating the latter. 
Unless care is observed, the tendency will 
he to cut the flap too thin, so as not to em- 
brace the entire thickness of the rectum; 
this can he avoided by conflning the incision 
to the cellular interspace. 

“After reaching this stage of the opera- 
tion there is no longer any necessity for the 
finger in the rectum. It should be with- 



Fig. 216. — Aftek Passing All Sutukes 
ON Vaginal and Pekineal Surfaces, 
Sides of Apron, A, 0, B, Brought 
Together by Fine Silk Sutures. 

If tip of tissue is anemic it can be cut 
down close to level of surrounding skin. 



Fig. 21.5. — The Vaginal Wound 

Closed as in Other Perineal 
Operations. 


Perineum about to be closed by deep 
interrupted sutures represented by 1) 
and E. Sphincter muscle united by 
buried catgut sutures held firmly 
splinted by silkworm gut suture F, F. 
Instead of going round the muscle, it 
is best to make this suture transfi.N it 
on both sides, entering and emerging 
near points A and D. 

drawn, the glove removed, and the hands 
resterilized. The torn surface of the peri- 
neum is next denuded and the excess of 
the vaginal flap cut away. Two kangaroo 
or ten-day catgut sutures are inserted 
deeply into the perineum behind one end 
of the sphincter muscle, passed to the op- 
posite side, taking up, in crossing, the 
thickest part of the rectal flap (about its 
middle portion) without penetration of 
the rectal mucosa, and returned to the 
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other end of the sphincter ani, to issue at a point corresponding to the place of 
introduction (Emmet sutures). In exceptional cases the sphincter muscle 



Fig. 217. — Ixcisiox I^’ Pkri- 
NEUM, Made to E.xpo.se 
Sphixcteu Ends in Com- 
plete Tear; Perineum 
Eestored avitiiout Sic- 
curing Sphincter 
Union. 


may he very much shortened or retracted, and its 
ends require approximation by buried sutures to 
secure the best immediate results, 'When the Emmet 
sutures are tied the wound is converted into the con- 
dition of a simple perineorrhaphy, and then com- 
pleted by some metbod employed for incomplete 
tear.” 

One sometimes finds a perineum apparently well 
restored but Avith sphincter ends still separated, 
Ei gurc 217 ; as a consequence, there is no satisfactory 
control over gas or liquid fecal movements. The 
method of operation is to make a horseshoe incision 
on the perinea] surface and turn down a flap toward 
the boAvel, like the apron described; this avoids 
placing any’’ sutures on the side of the boAvel. The 
ends of the incision must extend far enough down on 
each side to expose the sphincter ends, usually readily 
felt bctiveen index linger and thumb. After liber- 
ating the sphincter for about 1.5 centimeters, the 
ends are united by’ two or three interrupted fine 


chromic gut sutures. It is Avell also to pass a silkworm gut suture through the 


skin behind the ends of the incision, transfixing the 
sphincter end of one side, passing up into the septum, 
and then down and out, transfixing the opposite end. 
Before tying this suture, the buried sutures may he 
placed as show'n in Figure 218. After this the silk- 
worn gut suture may be tied tight enougli to relieve 
the tension on the buried sutures. 

The after treatment of these cases may’ be con- 
ducted in one of tAvo Avays, Either the boAvels, AA’hich 
Avere well emptied before the operation, are evacu- 
ated on the third day’ folloAving operation, or the 
evacuation is put off for eight or ten day’s. If the 
bowels are to be moved on the third day, it is AA'ell to 
giA’e a dose of comjiound licorice poAvder or cathartic 
pills on the eve of the second day in order to secure 
the movement the next morning. Great care 
must be taken to keep the parts from being 



United and Skin Wound 
Closed. 


soiled; it is Avell to irrigate the perineum with 

boric acid solution during the evacuation. I formerly kept the boAA’els 
locked and fed the patient for from seven to ten, or even tAvelve days on albumin 
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water, the total amount of albumin given in ten days amounting to about a liter 
and a half. One begins with 2 teaspoonfuls of albumin in water every three 
hours, increasing this on (he fourth day to 4 ; on the last day, say the tenth, she 
receives 2 drachms of compound licorice powder in the evening, followed by 
an oil enema in the morning. When albumin alone is given, there are no 
scybala and the action is a normal one unattended by danger or difficulty. 
But I like better keeping the bowels moving from the third day, limiting the 
intake of food and giving cncmafa wi(li a soft catheter well lubricated and 
passed in the lateral position. The exiernal parts should be well irrigated 
and a dichloramin-T dressing put on afterwards. 



CHAPTEK XVIII 


EASCIA AND LIGAMENTS OF THE PELVIC FLOOR 
Liman K. P. EAnnAii 


ANATOMY 

Outlet 

Diaphragm 

Pelvic 

Urogenital (Urogenital Tiqgone or TrianguLuUi Ligament) 

Upper Floor 

INJURIES 

Directly Concerned with Cleavage Lines 

Urethrocele 

Cystocele 

Pectocele 

Enterooele 

Chiefly Concerned with Diaphragms 
Laceration of Cervix 
Laceilvtion of Perineum 
Prolapse of Uterus 

The noimal relations of the pelvic organs to the tissues supporting them ^ 
are so involved that it is hard to visualize them when repairing the injuries 
resulting from childhirth. Gynecologic lesions necessitate the same definite 
processes of repair as other surgical lesions, and the steps should proceed with 
the identical anatomic accuracy. It is, therefore, necessary for the plastic 
surgeon to have a clear mental picture of the structures making up the 
pelvic floor as well as their several relations to the three canals which pene- 
trate them on, their descent from above downwards. The important relations 


^The text is based upon dissections made by L. K. P. Farrar, as well as upon personal 
experiences in the operating rooms of the Woman’s Hospital, New York, during the past nine 
years; she desires to make grateful acknowledgment to Julius Tandler of the department of 
anatomy in the University of Vienna for the anatomic material, and further and most 
especialty to George Gray Ward for the privileges of the association, inspiration, and help 
of many years. The text also takes cognizance of the descriptions of McMurrich, Peter 
Thompson, Waldeyer, Moritz, Paramore, Cunningham, Poirier et Charpey, Halban, and others. 
The illustrations are from the work of Halban and Tandler and Testut et Jacob, and from the 
atlases of Eduard Martin and of Savage. The theory and illustrations of the cleavage 
lines are from studies of Robert L. Dickinson; warm thanks are due to him for kindly help 
and to Charles E. Stockard, professor of anatomy, Cornell University Medical College, for 
the theory of the formation of the urogenital orifices and the deeussation of muscles in the 
pelvic fioor, and to Charles V. Morrill, his associate, who has read the text and made many 
helpful suggestions. 
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of tbe pelvic structures to be borne in mind in the operating room, and tbe 
reasons for tbe surgical procedures described later, are bei’e presented briefly: 

Anatomy. — OidJet . — The pelvic outlet is a lozenge-shaped space bounded 
anteriorly by the symphysis pubis, posteriorly by the tip of the coccyx, and 
laterally on each side by the rami of the pubes and ischia and the great sacro- 
sciatic ligaments. The pelvic floor, including all the structures closing the 
pelvic oiitlet from peritoneum above to skin surface below, consists of two 



Fig. 219 , — Superficiai, Dissection Pelatg Diaphragm. 
a. Decussation of the most anterior fibers of the levator ani muscle. (Halban and Tandler.) 

distinct layers of muscles dift’ering in origin and function. The upper layer 
forms a broad muscular sheet (levator ani and coccygeus), derived from the 
flexors and abductors of the caudal end of the vertebral column, with the 
function of supporting the abdominal viscera (except as noted) and fonning 
the pelvic diaphragm. The inferior layer, derived from the primitive 
sphincter cloaca, includes the transversus perinei muscles superficialis and 
profundus, the bulbocavernosus, the ischiocavernosus, and the constrictor 
urethrse. To these sphincter muscles must be added the flbers of the levator 
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aiii which lie adjacent to the side walls of the vagina and rectum, for when 
the cloaca existed in embryonic life, the pubococcygeus muscle passed to the 
outer side of the cloaca, but as the opening closed in to form the anus and 
vulvar orifices, the fibers of the muscles came together between the two canals 
and then decussated with those of the opposite side, fonning a sphincter muscle. 

Diaph'agm . — P e 1 v i c. — The pelvic diaphragm (Meyer) is a broad 
muscle-fascia sheet extending across the outlet and closing the floor in the 
middle portion except -where pierced by tlie urethra, vagina, and rectum, Fig- 
ure 219. It is composed of two muscles from each side of the pelvis, the 
levator ani and the ischiococcygeiis, the latter forming the posterior portion 
of the pelvic diaphragm, while the levator ani forms the remaining lateral and 
anterior portions, except for a short space on the posterior surface of the 
sjanphysis. pubis. The levator ani is composed of two sejmrate muscles. The 
external muscle (ileococcygeus) arises from the rami of the pubis, the pelvic 
fascia, and the ‘'arcus tendincus muscuH levatoris ani” as far as the margin of 
the great sacrosciatic notch; its fibers are inserled into the coccyx and into the 
anococcygeal raphe. The fibers j)ass fi'om the two sides and decussate with 
one another in the sjoace between the anus and coccyx just as the muscles 
decussate in the thoracic diaphragm. The internal portion of the levator (the 
“pubococcygeus”) arises from the fascia on the back of the symphysis pubis and 
the rami of the pubis and from the obturator fascia ; the outer and upper third 
is attached to the coccyx and sacrum, the middle portion (puborectalis) decus- 
sates -with its fellow' from the opposite side to form a sphincter w'hich slings 
the rectum to the symphysis pubis and is the only portion of the levator ani 
effective in lifting the rectum, and the muscle-fibers of the innermost third 
pass beside the A'aginal canal, w'ithout insertion into the lateral vaginal w'all, 
to join the longitudinal fibers of the rectum and the sphincter ani exteriius, 
partly by direct union and partly by decussation w'ith the fibers from the 
opposite side, in the space separating the anterior surface of the rectum from 
the posterior surface of the vagina (the “musculotendinous spot,” “perineal 
body,” “center of the perineum”). Figure 220. The internal portion of the 
levator ani acts directly upon the anus with its fellow' of the opposite side to 
constrict the vagina. This constrictor action of these muscle fibers on the 
vagina is of great importance during labor and is especially important m 
repairing injuries to the pelvic floor w'hen it is essential to reunite these fibers 
in the median line in case they have been torn apart in delivery. 

The levator ani muscle is covered by fascia (“rectovesical” or “fascia supra- 
diajrhragmatica” or “visceral layer of the endopelvic fascia”), which com- 
pletely closes in the pelvic floor except for the openings of urethra, vagma, 
and rectum. Its low'er surface is covered by fascia (“anal” or “fascia infra- 
diaphragmatica”), w'hich extends posteriorly to the anococcygeal raphe. At 
the free border of the levator ani muscle, as it lies at the outer side of the 
vaginal canal, the superior fascia of the levator ani muscle unites w'ith the 
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lower fascia of tlie levator ani. Tlxe two fascias fused now pass directly in 
front of tlie rectum to become continuous with the corresponding fascias on 
the opposite side. An injury to the fascia at this location results in a recto- 
cele, and a repair made for that injury must include sutmung of this fascia. 



Fig. 220. — Deeper Dissection Pelwc Diaphragm. 

o. Decussation of the anterior fibers of the levator ani muscle in the perineal body, 
h. Rounded edge of the anterior margin of the levator ani muscle. 

c. Rectovesical or endopelvic fascia. 

d. Cut edge of anal fascia which fuses with rectovesical fascia. (E. Martin.) 

Urogenital (“Urogenital Trigone” or “Triangular Ligament”). — 
The urogenital diaphragm is composed of two strong fascial layers attached 
in front and at the sides to the pubis and ischiopubic rami as far as the 
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ischial tuberosities and united behind at the free edge, Eigure 221. It is pierced 
by urethra and vagina. Its superior la 3 'er is derived from the obturator fascia 
and is often not separable from tlie lower fascia covering the levator aiii. Be- 
tween the two fascial layers in the urogenital .diaphragm (“superior aponeu- 



Fig. 221. — Anterior Pelvic Diaphragm Removed. 
a. Urogenital diapliragm. 

i. Anterior layer of urogenital diaphragm removed to show membranous urethral_ muscle, 
c. Deep transversus perineal muscle. (E. Martin.) 

rotic space”) lie the transversus perinei profundus and the constrictor of the 
urethra muscles. It is near the posterior free border at the outer one-third 
of this diaphragm that the retracted or torn edge of the levator ani muscle 
is usually found. The superficial perineal fascia (“fascia of Colles,” or 
“deep superficial fascia”), the most superficial of the three true perineal fascias. 
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Upper Floor . — Viewing tlie pelvic floor from above downward, one sees 
then the pelvic diaifliragra extending completely across the outlet, except for 
the interval between tlie inner border of levator ani muscles, and the uro- 



Fig. 223. — Superficial Layers of Pelvic Diapiiragji Kejiotod. 

a. Pat covering urogenital diaphragm. 

b. Urogenital diaphragm with superficial muscles cut away. 

c. Ischiocavernosus muscle. 

d. Bulbocavernosus muscle covering the vulvovaginal glands. 

e. Superficial transversus perinei muscle. 

f. Levator ani muscle. 

g. Bulbar plexus. 

(E. Martin.) 

genital diapliragm extending across tbe anterior half of the outlet. Above 
the pelvic diaphragm a third plane of tissue lies across the outlet — “the uppet 
pelvic floor” (Polk), or, better, diaphragm, the so-called “cardinal ligament or 
“mesometrium,” “ligamenta colli transversa” of Mackenrodt, “sustentaculum 
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of Bonney, ‘‘retmaoulum uteri” of Martin, made up of layers of nnstriped 
muscle tissue arising from the obturator fascias and attached to the sides of the 
uterus, anteriorly inserted into the cervix and posteriorly forming thick mus- 
cular hands, the uterosacral ligaments, and recto-uterine muscles. 

Cunningham says, “It is probable that during life the utenis is main- 
tained in a normal anteverted and anteflexed position by the fixation of the 



Fig. 224. — Sagittal Section tiikough Pelvic Floou, 

а. Decussation of the most anterior fibers of the levator ani muscle. 

б. Urogenital diaphragm, 
c. Upper pelvic floor. 

(Testut and Jacob.) 


cervix at the anterior vaginal wall, and by the pull of the numerous strands of 
smooth muscle-fibers which foim the uterosacrals, the lateral cervical and the 
I’ound ligaments.” 

Just below the attachment of these fibers into the cervix is the endo- 
pelvie fascial plane; in this way the uterus rests on a superior diaphragm 
of muscle and fascia which completely closes the upper portion of the pel- 
vic floor except for the gap postei’iorly between the uterosacrals where there 
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is a firm fascia over the vaginal vault. It is further supported hy tlio 
pelvic and urogenital diaphragms helow. The importance of the upper 
diaphragm is seen in the illustration, Eigurc 224-. The diaphragms of the 



Pig. 225. — Connective Tissue and Ganglia of Cervix Uteri (a). 
Endopelvic fascia surrounding blood-vessels. (Savage.) 


pelvic floor extend across the pelvis and are, as it were, cemented together 
by the network of connective tissue and muscle in and around blood-vessels and 
nerves, Eigure 225. To this support we must add the pelvic fat which acts 
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Injuries , — Directly Concerned iviih Cleavage Lines . — Looking at the pelvis 
from before backward, one sees the three canals — nretlira, vagina, and rectum 
• — penetrating the pelvic floor at diflerent levels, the rectum alone of the three 
being firmly attached to muscle or fascia. Viewed in this way the canals are 



Fig. 227. — Sagittal Section through Pelvis, Siioavikg Prolapsed Uterus and Bladder. 

a. Urcthi-a torn from pubic attachment. 

b. Cystocele. 

(Halban and Tandler.) 

connecting planes between the diaphragms or lines of cleavage dorni which 
a hernia may glide (H, L, Dickinson), Figure 226. 

An injury may affect any of the segments singly or several at the same 
time, usually the anterior vaginal wall, the least supported of the three, with 
urethra, bladder, and cervix all attached here. Prolapse of the uterus occurs 
only with extensive injury of the supporting structui’es of the muscle-fascia dia- 
phragms of the pelvic floor. 
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Hretlirocel e. — The urethra is attached to the posterior surface of the 
pubic hone, to the suhpuhic fascia, and to the anterior vaginal Avail. When 
torn from these attachments, the urethra must he sutured to the fascia or 
periosteum of the pubic hone. Figure 227. The commonest injury to the lower 
surface of the urethra is repaired hj’’ reefing the muscle or repairing the fascia 
of the urogenital diaphragm. 



Fig. 228. — Sepaeation of Bladder feoji Anterior Wall of Uteru.s — “Weak Spot” (a). 

(Halban and Tandler.) 


Cystocele (Hernia of the Bladder). — The bladder is supported helmv 

by: 

1. The Ausical fascia, a fibrous structure especially strong under the loAver 
half of the bladder. 

2. The uteropuhic fascial plane, attached anteriorly to the hack of the 
symphysis pubis. 

3. The muscle-fibers of the cardinal ligament, inserted into the anterior 
surface of the cervix. 

4. The pubovesical muscle, extending from the posterior part of the 
anterior surface of the bladder to the pubis, while other strands pass in the 
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develop "witli elongation, not only of tlie bladder wall but prolapse of tbe 
nreters as well, Figure 230. 

To repair a cystocele it is necessary first to free the bladder, Figure 237, 
from its attachments to fascia and vagina and carry it back as in a hernia 



Fig. 230. — ^Prolapsed Ureter and Cystocele (a). 

(Halban and Tandler.) 


operation to its original site or even higher on the anterior snrface of the 
uterus, otherwise a space is left for residual urine and there is no- supporting 
tissue below the bladder. The fascia must be repaired anterior to the bladder 
to insure support and the muscles of the cardinal ligaments shortened at the 
cervix, if a descensus of the uterus makes this advisable. Cystocele may occur 
without prolapse of the uterus or may accompany a prolapsed uterus, Figure 
227 , while the bladder is still attached to the anterior surface of the utenis. 
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Eectocele (Hernia of tlic Rectum). — 'Jliis lesion results from a rent in 
the levator fascia lying in front of the rectum. The fascia in this location is 
double, consisting' as it does of the two layers of levator fascia which have 
coalesced and bridged the levator gap and then crossed over to join the levator 
of the opposite side. The rectum must be freed, pushed upward, and the 
rent in the fascia closed. Repair of the perineum is also included under pro- 



Fig. 231. — Complete Prolapsus of Posterior Pelvic Floor. 

a. Enterocele. 

b. Eectocele. 

(Halbnn and Tandler.) 

lapse, as the laceration of the perineum is an injury to the urogenital and pelvic 
diaphragms. 

Enterocele (High Rectocele, or Hernia of Douglas). — The formation 
of a hernia in this location, Figmre 231, is due to a tearing of the fascia over 
the vault of the vagina or to an elongation or a.trophy of the uterosacral and 
rectosacral muscles or to both. The condition is occasionally seen alone or 
Avith a rectocele^ it often accompanies prolapse of the uteinis. Its repair 
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involves dissecting ont of the hei’nial sac, closure of the rent in the fascia, and 
the reunion of the muscles of the uterosaeral and rectosacral ligaments. 

Urethrocele, I’ectocele, cystocele, and enterocele, all partake essentially of 
the nature of true hernias, a. viscus torn away from the underlying plane sup- 
porting it and descended or displaced to a level lower than that plane. The 
essential principle of the repair is the return of the displaced organ to its 
original position, just as with hernias elsewhere, including the repair of the, 
damaged supporting tissues, hy suturing muscle to muscle and fascia to fascia, 
by layer and not hy mass suture, so that the muscle regains its full play and 
recovers its normal tonus. 

Chiefly Concerned with Diaphragms . — ^L a c e r a t i o n o f C e r v i x. — ^It 
is unforiunate that the Emmet trachelorrhaphy has fallen so completely into 
disuse, as local treatment cannot take the place of needed repair, and too often 
the high amputation of the cervix destroj's the balance of the uterus by in- 
juring the attachments of the cardinal ligaments to the cervix, allowing the 
muscles, of the uterosaeral ligaments to displace the uterus backwards. 

Laceration of Perineu m. — Any considerable injury to the 
perineum means a laceration of the perineal fascias — deep superficial, the uro- 
genital diaphragm, the levator fascia, and the anterior fibers of the levator ani 
(the “pubococeygeus”) with consequent retraction of the muscle; if the lacera- 
tion is of long standing, there is always some atrophy of its fibers from disuse. 
If a rectocele exists this should first be .restored, followed by the suture of the 
torn tissues layer by layer. The edges of the levator ani should be exposed 
and joined by suture at the central tendinous spot from which they Were 
divulsed. The periiieum should then be closed by layer and not by mass 
suture, by reuniting the torn edges of the urogenital diaphragm, perineal 
fascia, and lastly mucous membrane and skin. 

Prolapse of Uterus . — The condition of prolapse differs greatly from in- 
juries concerned with cleavage lines. The uterus is held by lateral-posterior- 
anterior attachments to the cervix by muscles and fascia, suspended and drawn 
upward and backward by the uterosaeral muscles. It is drawn forward by the 
muscular round ligaments and, equally important, is supported from below 
by a strong muscle-fascia diaphragm. The intra-abdominal pressure and 
counter-pressure of the viscera influence the position somewhat, it is time, but, 
nevertheless, muscle aided by fascia holds and supports the uterus. Over- 
stretched or torn muscle must be reefed or sutured to its old attachment that 
the muscle may regain its tone, for muscle will always worJe^ and if the thin 
attenuated elongated muscle is only properly shortened and given a fixed point 
from which to work with adequate fascial support, it will renew its function. 
Not only does the tone of the muscle depend upon its own activity but the sup- 
porting power of the fascia also depends upon it; with hypertrophy of the 
muscle comes increase in blood supply, better nutrition, and stimulation of 
connective-tissue cells. ‘Hn the case of the limbs the state of the development 
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of tlie fascial slieatlis of muscle depends, as mentioned, on tlie functional activity 
of the muscles concerned. Similarly the fascial lining of the pelvic floor is 
dependent on the activity of its associated musculature” (Paramore). It is 
important, therefore, to shorten and secure overstretched or tom muscles by 
layer and not hy mass suture, in order to give full play to the reunited muscle- 
fibers. 

In an incipient uterine descensus or retroversion, the taking up of the 
slack of the muscle in the cendx (Alexandrolf’s stitch), or in the uterosacrals, 
with the shortening of the round ligaments, together with a repair of the pelvic 
floor, is sufficient to cure the condition. In more advanced prolapses, the degree 
of stretching of the muscle, the condition of the prolapsed organs, and the age of 
the patient must determine the type of operation. 

If the uterosacral muscles and the cardinal ligaments are not gi’eatly over- 
stretched and the uteins is free from myomata, an operation of the Watkins- 
Wertheim type will suffice. This completed operation should suspend the 
uterus as a bridge exactly across the distance, with the round ligaments at- 
tached anteriorly to the pubic periosteum- rjud the now taut uterosacral liga- 
ments holding it posteriorly. 

In a second or third degree prolapse, the cardinal ligaments are so over- 
stretched that an operation of the Mayo type is advisable, provided the uterus 
can be sacrificed. The cardinal ligaments are overlapped until all slack is 
taken up, the round ligaments are sewn to the periosteum- of the pubic bone, 
and the uterosacrals are fastened to the already reefed muscles above. The 
success of the operation does not depend t;pon the. size of the platfonn thus 
made nor upon the thickness of the overlapped tissue, but upon the proper 
shortenings of the muscles in the cardinal ligaments and the attachment of the 
muscles in the round and uterosacral ligaments. 

The perineum should always be repaired in prolapse in order to correct 
injuries to the pelvic and to the urogenital diaphragms. 
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CYSTOGELE AND PROLAPSUS UTERI 
George Gray Ward 


USTOEY 

JfATOMY 

iEPAIE 

A. Childbearing Women 

B. Nonchildbearing Women 

Modified Watkins Operation 

Modified JIato Opeeation for Complete Procidentia 

C. Farrar Operation for Large Cystocele Associated with Myomatous Uteri 

History. — To Hadra (Lesions of i']i<e Vagina and Pelvic Floor; Amu J. 
Ihst., 1889, 22) and Sanger (Oentralh. f. Oynah., 1892, 16) belongs the 
redit for the development of the modern operation for the care of cystocele 
,nd prolapse. 

The history of cystocele has been reviewed recently and brought up to 
[ate in an article with over one hundred references by Rawls (Awi. J. Ohst., 
.918, Y7, 78), and also in an aifiele by Farrar (Am. J. Ohst. tf* Gynec., 
.921, 2). 

The operative technique employed to-day varies from a simple denudation 
if the vaginal mucosa with approximation of the margins with sutures, to the 
nost extensive bladder dissection with invasion of the abdominal cavity. 

Simple denudation and approximation are only used to remove hyper- 
rophied and redundant tissue often present in the lower vagina from exposure, 
ind have no place in the cure of cystocele. 

Sims (Clinical Notes on Uterine Surgery, 1871) was the first completely to 
jxpose the base of the bladder as is done to-day, although he abandoned it later 
'or his V-shaped denudation. It is interesting to note that he did it accidentally 
vhile attempting to cure a cystocele by the very radical plan of clamping off 
he vaginal wall and the base of the bladder and cutting them away, intending 
0 close the resulting vesicovaginal fistula by his classical technique. To his sur- 
mise, he found that he had not only removed the vaginal tissue but had also 
iompletely exposed the bladder base. He then sutured the vaginal walls to- 
5 'ether. This resection of the vaginal wall only corrects the injury of the 
R’ansverse stretching and thinning in the median line, and, therefore, fre- 
quently does not give satisfactory permanent results. 

The Emmet operation (Am. Gynec. & Ohst. J., 1900, 16) and its modifica- 
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tion by Baldwin (N. Torlc M. J., 1912, 96) depends upon the denudation 
exposing the finn tissue of the base of the broad ligaments on each side of the 
cervix, which areas are then approximated in front of that organ, throwing it 
backward and elevating the uterus and placing a firm buttress or support in 
front of it over the ‘break spot” hereafter mentioned. 

The operation of Koynolds (Am. Med., 1902, 4) depends on the same prin- 
ciple. These operations correct the tendency to prolapse of the uterus by 
reefing the elongated bi’oad ligaments and anteverting the uterus by throwing 
back the cervix, and they reinforce the weakened area in front of the cervix 
and midline, but in no Avay attempt directly to replace the overstretched bladder. 
At most they close the door of escape Avithout first reducing the hernia, the 
overstretched base of Avhich must necessarily be thrown into puckers or folds;' 
they do not restore the anterior vaginal Avail to its normal attachment to the 
cervix. 

Hirst (Am.. J. Ohsi., 1902, 45; 190.6, .6.3), believing that the injury in 
cystocele A\'as due to teai’s in the anterior vaginal sulci of the urogenital tri- 
gonuin, adAmcated triangular denudation in the anterior sulci Avith suture, com- 
bined Avith a central colporrhaphy. 

To Hadra belongs the credit of first calling attention to the necessity of 
elevating the bladder and restoring the normal invagination of the cervix hy 
reattaching the vaginal Avail high up on that organ. Sanger and Noble (Kelly- 
Noble, Gynecology and Abdominal Surgery, 1907), folloAving the same lines 
perfected the technique, their operation marking an advance although not pro- 
viding for the correction of any associated uterine prolapse. 

Goffe (J. Am. M. Ass., 1902, 39; Norlhwcsl. Med., 1905, 3; Tr. N. Yorh 
Ohst. Soc., 1906; Med. Bee., 1912, 82) eA'olved a more radical operation of 
elevating the bladder in the pelvis, based on the principle of suspension. His 
operation of a Avide, free dissection of the bladder from the entire vaginal Avail 
and uterus, opening into the peritoneal cavity with the suturing of the bladder 
high up on the body of the uterus and broad ligaments, is well knoAAm. He 
recognized that the only Avay of eliminating the redundance and increased 
length of the bladder Avail at its base, due to the overstretching, was to free it 
sufficiently to enable it to be rotated upAvard on its transverse axis, and to 
dispose of the excess higher up in the pelvis. This operation is generally satis- 
factory in its results but requires extensive and usually unnecessary dissection. 
The technique does not restore the invagination of the eeiwix, nor dispose of 
the lengthened vaginal Avail. 

Recently much attention has been directed to the importance of the utero- 
pubic fascial ligament, the so-called bladder pillars, in the repair of cystocele. 
August Martin’s book (Der Hafta.pparat der weiblichen Genitalien, 1911), 
with splendid illustrations of these fascial ligaments, although someAvhat exag- 
gerated, and the excellent monogTaph of Erank have emphasized them as an 
important factor to be considered in the cure of cystocele. In the usual dis- 
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section, tliese tissues of tlae titeroptibic fascial plane remain attaclied to the 
bladder rvall and in many operations are merely plicated by turning in and 
suturing this apparently thickened bladder base, which mrist result in pucker- 
ing and folding viscus. Rawls has advocated their thorough dissection and 
overlapping by mattress-sutures. Bissell (Case Histoiy No. 7546, Wonicin^s 
Hospital Records; Am. J. OhsL^ 1918, 77, 78; Surg., Gynec., <& Ohst.j 1919, 
28; Tr. Am^ Gyn. Soc., 1918, 43) has devised a technique of overlapping the 
vaginal wall with its attached fascia and securing it with mattress-sutures, to 
produce the required support for the bladder. 

The technique described by Frank {Surg., Gynec., «£ Ohst., 1917, 24) and 
Rawls endeavors to meet the requirements of elevation of the bladder and 
reattachment of the tissiies to the cervix, restoring the invagination, as well as 
of utilizing the fascial support of the uteropubic ligaments to strengthen the 
so-called weak spot, but does not attempt to correct prolapse of the uterus, or 
to antevert that organ. 

The operation of wide dissection and oveidapping of this fascia, may be 
criticized as practically too complicated and tedious. The elaborate dissection 
of the fascia with the complexity of the suturing takes up too much time with 
insufficient gain, especially as it must be combined with additional operative 
measures. 

The operation of overlapping the vaginal wall with its attached fascia is 
likewise complicated. 

We do not believe that an operation depending chiefly upon the transverse 
shortening of the overstretched fascial fibers and vaginal wall can be relied upon 
to cure cystocele, especially when it must stand the test of childbearing. The 
anteroposterior correction of the descent and elongation of the tissues is in our 
estimation of far greater importance. 

Many other operations have had a variable popularity such as those of 
Stoltz, Dudley, Doleris, Chaput, and Polk, but, as Frank has said, the majority 
of the operations devised for cystocele depend rather upon ingenious denuda- 
tions and complicated applications of sutures, than upon a firm anatomical 
basis. We would also add, that they fail to recognize the multiplicity of 
the injuries and the resulting changes in the tissues concerned. 

Cystocele and prolapsus uteri are best considered together because the two 
conditions are usually associated in var^dng ratios. Cystocele alone, however, 
is met, although less frequently. Prolapsus uteri in any degree is usually 
accompanied by descent or sagging of the bladder due to its close attachment to 
the anterior uterine wall. Where prolapse exists the technique to be employed 
must correct that condition, or whatever operative procedure we employ to 
the cystocele- itself will prove unsatisfactor 3 ^ ' True cystocele implies an injury 
to the fascial supports at the base of the bladder and urethra which results 
in a vesical or vesico-urethral hernia. 

It must be recognized that a sagging of the anterior vaginal wall with the 
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bladder may result from a prolapse of the uterus rvitliout a fascial injury 
at tbe base of the bladder. An hypertrophy of the vaginal mucosa, the result 
of exposure, associated with marked relaxation of tlie pelvic floor, may give 
the appearance of a cystoccle, but a cai’eful examination will show that the 
protrusion is one of redundant tissue only. Prolapse of the uterus is fre- 
quently associated with elongation of the cervix, a point to be borne in mind 
in estimating the exact degree of prolapse. 



Anteroposterior fascial sling formed by nterosacral ligaments posteriorly, and uteropubic 
fascial plane anteriorly. Note deflection of intra-abdominal pressure by posterior surface of 
uterus and protection of bladder from tbis pressure. (Crossen.) 


Anatomy. — To apply intelligently the proper opei*ative procedures to cor- 
rect injuries of the pelvic structures which result in the various hernial pro- 
trusions such as cystoeele, rectocele, enterocele, prolapsus uteri, and impaired 
pelvic floor function, it is essential to have an accurate appreciation of the 
injuries causing these complications. Basic to this is a correct conception 
of the anatomical supports and their interrelations that we may understand 
the exact nature of the damage we propose to repair. It is necessary for a 
proper understanding of these problems, first to become familiar with the 
essential surgical anatomy of these parts as detailed in the preceding chap- 
ter ; it is upon the anatomical conceptions there presented that we have based 
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tlie technique illustrated in these chapters, which we have used long enough to 
prove the soundness of the principles involved. 

The bladder may be said to be held in place by anatomical structui’es 
working on opposite principles — the supporting apparatus, the uteropubic 
fascial plane and the anterior vaginal wall with the accessory aid of the pos- 
terior segment of the pelvic floor, and the suspending apparatus, the ligaments 
and connective tissue, suspending or holding the organ by attachments to the 
uterus and the pelvic structures. Both muscular and fascial apparatus play 
reciprocal roles in maintaining the bladder in situ, and the injury which causes 
these supports to fail in their function may be located in different paifs or in 



Fig. 233. — Dotted Lines Show Uterus and Cardinal Ligaments in Normal Relation, 
Shaded Lines Elongated Overstretched Cardinal Ligaments When Uterus Is Pro- 
lapsed. 

several parts of these structures, so whatever operative procedures we may 
employ for the correction of the injury should be applicable to all the parts that 
have been damaged. The mistake is often made of utilizing one general opera- 
tion for all classes of cystocele instead of individualizing and adapting the 
operation to the particular case. 

Reynolds has pointed out that it is important for us to bear in mind 
that the anterior vaginal wall has two fixed points of attachment — to the cervix 
and bases of the broad ligaments and to the posterior surface of the pubes. 
The pubic attachment of the vagina is very firm and practically never yields. 
Unfortunately the same is not true of the upper point We know that the 
chief supports of the uterus, which are the' bases of the broad ligaments (the 
so-called cardinal ligaments, sometimes called Mackenrodt’s ligaments) and the 
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iiterosacral ligaments, stretch and thus fail to support the organ, and as an 
inevitable consequence a concomitant prolapse of the bladder occurs. 

These structures contain involuntary muscle-fibers and through injury or 
overstretching they cannot contract properly and therefore fail in their func- 
tion due to atrophy from inaction. When restored to their normal condi- 
tion they are at once put to work and develop as elsewhere by use. 

In another class, failure of the uterine supports is not the primary lesion, 
but the attachment of the anterior vaginal wall to the upper portion of the 



Fig. 234. — Nokmal Relation between Antebjok Vaginal Wall, Cervix, and Bladder. 

Note invagination of cervix and llic “donche bag” shape of bladder. 

cervix is torn away during labor and Avith it the bladder attachment, destroying 
the normal depth of the invagination of the cervix in the anterior formx. 
This creates a weak spot in the median line in front of the cervix wliich favors 
a gradual prolapse or hernia of the bladder — an- injury readily demonstrated 
Avith a sound in the bladder. Where the bladder and vagina have been torn 
aws-j from the front of the cervix, the tip of the sound is felt almost at the 
external os, showing the descent of the bladder and the loss of the normal 
invagination of the cervix Avith an obliteration almost of the anterior vaginal 
foimix, while in the uninjured the tip of the sound is several centimeters above 
the os. 
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In prolapse where the cervix lies at the vulva, with the body of the uterus 
in its normal position, the protrusion of the cervix is caused h}’' its marked 
elongation due to traction of the anterior vaginal wall on the cervix at its 
attachment below the base of the broad ligaments, resulting from this common 
injury. 

The prolonged dragging on the base of the bladder and the vaginal wall 
caused by the prolapse, effects an actual demonstrable increase in the antero' 



Fig. 235. — Teakixg Away of Vaginal Wall and Fa.scia at Its Point of Attachment to 
Cervix, Showing Development of “Weak Spot” as a Result of Injury during 
Parturition. 

posterior measurements of these parts, so that in a cystocele of any moment, 
the bladder base and anterior vaginal wall are both lengthened. Cai-eful 
measurements on normal patients and on a plaster cast made from the cadaver 
of a parous woman with uninjured structures, show that the average normal 
length of the anterior vaginal wall from its junction with the cervix to the 
external meatus is 6 to 7 centimeters, while repeated measurements on well- 
marked cases of cystocele show an average of 10 to 11 centimeters. This 
anteroposterior increase in the length of the vaginal wall and bladder base is an 
important factor in the coi-rection of cystocele. 

As the formation of a cystocele' progresses, the fibers forming the utero- 
puhic fascia, or so-called bladder pillars, extending from the base of the broad 
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ligaments to the pnbes, become attenuated and separated in the midline, and the 
continued stretching results in a thinning of the vaginal wall in the center 
and an increase in the transverse dimension of the vagina and bladder base. 
This lateral increase is of less importance than the anteroposterior, although 
attention' is usually focused upon it ; many operations in vogue rely mainly 
on the correction of this lateral stretching to cure the cystocele. 

When cystocele is associated with a marked prolapse of the uterus, it neces- 
sitates a uterine retrodisplaceraent as well — a descent in the line of the curve 



Fig. 236 .— Widening of “Weak Si’Ot” with Consequent Loss of Invagination of Gmvix 
AND Descent of Beadded with Increased Length of Vaginal Wall and Bladder Base 
Due to Stretching, Thus Resulting in the For.mation or a Cystocele. 

Note “teapot” shape of the bladder, making complete evncimtioii dilRcult. 


of Cams, with a resulting failure of the deflection of iiitra-abdominal pressure 
normally effected by the anteverted posture of the uterus. Cystocele and pro- 
lapse are practically always associated with an impaired pelvic floor function 
due to relaxation or injury resulting from childbirth. 

We can summarize these injuries to the anatomical stractures playing ^ 
part in the etiology of cystocele as follows: 

1. Detachment of the anterior vagina and the bladder from its normal 
relation to the anterior cervical wall with loss of the normal invagination of the 
cervix and a resultant weak spot at this site due to injury to the attachment 
of the uteropubic fascial structures to the cervix and bases of the broad 
ligaments. 
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2. Attenuation and separation of tlie fibers of tbe uteropubic fascia, tbe 
result of stretching. 

3. Displacement downward of the bladder. 

4. Anteroposteidor increase in tbe length of vaginal wall and bladder base. 

5. Transverse increase in width of tbe vaginal wall and bladder base. 

6. Thinning of the vaginal wall in the midline and complications (7 and 8). 

7. Prolapse of the cervix with the uterine body in situ, the result of trac- 
tion by the prolapsed vaginal walls. 



Fig. 237. — ^Psinciple Employed to Correct Gystocele ix the Childbearing Woman. 

First step: Mobilization of bladder bj' separating it from vagina and uterus to replace it 
higher up by rotation about its transverse axis. 

8. Prolapse of the uterus with associated retrodisplacement, the result of 
injury and stretching of the uterine supports with the consequent lack of 
function of the involuntary muscle-fibers on account of atrophy. 

Repair. — Two mechanical principles are involved in the correction of 
these injuries ; namely, suspension and support. Interposition of the utenis or 
broad ligaments is, of course, a form of support below the bladder applicable 
only in the nonchildbearing. 

Intelligently to discuss cystocele we must first determine whether child- 
bearing is or is not a factor to be considered, and whether the cystocele is ac- 
companied by prolapse of. the uterus. The problem for consideration in the 
young childbearing woman is utterly different from that in a woman whose 
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uterus is incapable of reproduction or is past tliat period. The methods at 
our disposal for the repair of cystoccic where childbearing is not a factor are 
more certain of a permanent cure in tlieir final results than are the methods 
available where tlie parts must be called upon to bear tlio strain of subsequent 
labors. 

A. Cliildhearmg Women . — In childhearing women it is essential to employ 
principles in the repair which will simultaneously restore the parts as nearly 



Fig. 238, — Pkincipi.e Ejrpi.0Yt;i) to Coititi.'cx CYSTocia.i; ix the CHir.nnE-iiRrxo WoJfAX. 

Second step: BhicUler replncei! and straightened by njnvard traction of vaginal wall, thus 
disposing of its excess lengtli. Bladder base nttaclied to anterior surface of uterus by suture. 
Vaginal wall attached by two sutures to uterus at a point above iuternal os. thus angulatmg 
vagina and disposing of its excess length, nnteverting uterus, restoring invagination of cervix, 
and repairing injury whieh caused tiie “weak spot.” 

as possible to their normal relations, that the fimetion of reproduction may not 
be disturbed. 

To fulfill our requirements for an operation suitable for the childbearing 
woman, we must, therefore, whatever procedure is employed, secure the cor- 
rection of all the injuries by meeting the following requirements ; 

1. Mobilization and elevation of the prolapsed bladder in the pelvis, dis- 
posing of the enlarged bladder base, Eignre 237. 

2. Eeattachment of the vaginal wall and the bladder pillars (uteropuhic 
fascia) to the anterior eemcal wall, high up above the jiivot point, thus angn- 
lating the vagina and using it as a tractor on the bladder base, at the same time 
disposing of its excess length and restoring the invagination of the cervix and 
anteverting the uterus, Figure 238. 













Vagina- 


siiowiNG Sepabation w^^^ga^ients. 

'niTs--" “:i: ,, -- 






Fig. 240.— Dissection of UTicisopumc Fascial Plane (“JJi.AuiiEit Pillars”), Showing Its 

Origin froji Base or Broad Ligaments. 

utpHnrw^T!,W°" passing Ihroiigh vaginal ivalls, “bladder pillars,” and 

an^eer^v k ?Jir 'i T ^^I^ttress-sutnre picks up base of broad ligaments on each side 
tTed bro^d r l°"'er level after technique of Alexandrofl-. When this suture is 

elevked ° are approximated and reefed, cervix is thrown backward, and uterus 
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3. Approximation of the attenuated fibers of the nteropiihic fascia at the 
bladder base to give support in the center. 

4. Eesection of the excess thinned and stretched vaginal wall in the median 
line. 

5. In cases complicated with prolapsus uteri, regfing of the elongated base 
of the broad ligaments, by approximation in front of the cervix, thus elevating 
the uterus and throwing back the cervix so that the uterus will become ante- 
verted, in order that it may deflect intra-abdominal pressure. 

In all cases complicated with prolapsus uteri with an associated retrover- 
sion, shortening of the uterosacral and round ligaments is a necessary addition. 

Endeavoring to fulfill these essential conditions, we have employed the 
following technique: 

A 1-shaped incision is made on the anterior vaginal wall extending its 
entire lengfh, the head of the 1 being carried out wide enough to bare the 
bases of the broad ligaments. The line of cleavage is found between the 
bladder and vaginal wall, Figure 239. The uteropubic fascial tissue is found 
firmly attached to the vaginal wall and the surface of the bladder, with its 
terminal attachments to the sides of the cervix and bases of the broad liga- 
ments below and the posterior surface of the symphysis above. Traction up- 
ward on the bladder will develop the location of the attachment of this fascia 
to -the broad ligament base on each side of the ceiwix. It is often found 
separated or attenuated in the midline near the cervical end, thus causing a 
weak spot through which the hernia of the bladder (cystocele) has developed. 

The uteropubic fascial structure is next dissected from each half of the 
anterior vaginal wall. This is readily done if the vaginal wall is first put on 
the stretch by making traction with forceps attached to the margins, and a 
superficial incision is made Avith a scalpel throughout the length of the Avail 
about 0.5 centimeter from its edge just suflicient to cut through the fascia, A 
piece of gauze on the end of the index finger is used for a blunt dissection of 
the fascial plane from its vaginal attachment Avhich is easily separated. Take 
care not to detach this fascia from the bladder surface but from the vagina, as 
shoAvn in Figure 241. 

The bladder is noAv carefully separated from the cervix, using blunt scissors 
to start the dissection and keeping close to the ceiwix to aAuid injuring the 
bladder ; after the line of cleaAuge is found, the gauze-coAured finger pushes the 
bladder upward until it is completely detached' from the uterus. Figures 248 
and 249. 

In cases complicated with prolapse, the bases of the broad ligaments are 
freely exposed. 

Unless some intra-abdominal condition necessitates invasion of the perito- 
neum, the peritoneal reflection of the bladder is not opened. The bladder is 
picked up with a forceps in the midline at such a point that AAdien it is carried 
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up to the anterior surface of the uterus above tlie internal os in the center, the 
base of the bladder is straightened out and the organ is revolved on its transverse 
axis, the excess duo to stretching being carried up into the pelvis to become 
firmly adherent to the uterus in its new position. 

These points on the bladder base and uterus being ascertained, they are 
sutured together with a catgmt s(itch after the technique of Goft'e. It is un- 
necessary in the average case to use three sutures to spread the bladder out on 
the broad ligaments as Gofi’e does, except in very large cystocelcs. The edges 
of the vaginal incision are then resected to remove the overstretched and 
thinned-out tissue in the midline. Two sutures of catgut are passed through 
the edge of the vaginal wall including the edge of the utcropubic fascia (the 
bladder pillar) of the same side and through the uterine wall in the midliiie 
above the pivot point at the internal os close under where the bladder has been 
already attached, and out through the fascia and vaginal edge of the other side. 
These sutures are so placed in the vaginal wall that when tied they completely 
straighten out the slack of the wall, making traction on the bladder base and 
bringing them in contact, and by the angulation produced disposing of its excess 
length, Figmre 240. 

If there is an accompanying prolapsus uteri, the head of the i-sbaped 
incision is extended laterally on the sides of the cervix to permit the isolation 
of the lower part of the broad ligaments. Under guidance of the finger hooked 
under the ligament, a catgut suture is passed in the form of a mattress stitch, 
which takes a firm hold on the strong lower portion of the ligament below the 
site of the vessels and ureter, well out on each side, and includes the cervix 
low down in the midline, after the method of Alexandrolf, Figure 240. When 
this suture is tied it approximates the bases of the biuad ligaments in front of 
the ceiwix, reefing them, and elevating the uterus ajul throwing back the cervix. 
After these three sutures are placed and before they are tied, a eontinnons 
half hitch suture of catgut bringu together the fascial edges of the bladder 
pillars under the bladder base, Figure 241. The mattress stitch of Alexan- 
drofif (Zentralbl. f. Gynillc., 1903, 27) and the two angulation sutures are then 
tied, and the remainder of the vaginal incisioai closed with interrupted sutures, 
Figure 242. 

If there is no appreciable prolapse and the uteius lies well forward, it is 
not necessary to reef the base of the broad ligaments as just described. 

Where there is a tendency to persistent oozing of blood, a rubber tissue 
drain inserted on each side of the lino of suturing is a wise precaution, and 
will prevent the formation and possible infection of an hematoma, Figure 255. 

When the cervix is elongated a low amputation should be done. 

The restoration of the function of the pelvic floor is of course essential 
(Chapter XYIII), and if marked retrodisplacement is associated with the pro- 
lapse, shortening of the uterosacral and round ligaments is also a necessity. 

■ It will be seen from the above described technique that an attempt is 
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with a lock stitch. 


Fig. 241.— Two Axgulatiow Sutuees Tied. 
not shown as it is buried. Uteropubic ligaments 


are siit' 
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Fig. 242.— 1 Incisiok Closed by Interkupted Sutures. 
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tlie elevation and antcversion of tlie ntems. _A composite operation is neces- 
sary in view of the various factors concerned in’ tliis complicated injury. 
Keliancc upon one principle alone invites failure as surely as “a chain is no 
stronger than its weakest link.” 

We call this operation a cystopexy rather than use the unsuitable term 
‘‘anterior colporrhaphy,” as “cystopexy” describes the general character of the 



Fig. 244. — Vagixal U^all Caught with T^vo Cuasips Puaceu ICach Sioe of JIidline, Theow- 

ING Muco.sa into a Tkan.svee.se Fold. 


This is cut with scissors as shown, giving access to line of cleavage. 


operation and is as applicable as “nephropexy” in the fastening' up of the 
kidney. 

The salient points are epitomized as follows: 

1. The composite nature of the injury. 

2. The aim to correct all lesions, avoiding any weak link. 

3. The mobilization and elevation of the bladder with a positive fixation. 

4. A matter of prime importance, it disposes of the excess bladder base 
and the increased anteroposterior length of the vaginal wall, the result of 
stretching. 
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5. It restores tlie normal attacliment of tlie vagina to tlie cervix and 
insures its invagination and the eradication of the weak spot. 

6. The attachment of the uteropnhie fascial ligaments and the vaginal wall 
above the pivot point is utilized, so as to overcorreet the hernia and insure 
anteversion of the uterus. 

1. The technique provides for correction of any associated uterine prolapse 
and retrodisplacement. 



Fig. 245. — Blunt-pointed Scissors Passed Closed into Line of Cleavage between Vaginal 
Wall and Bladder, Then Opened and Withdrawn without Closing, Thus Separating 
These Structures. 


B. NoncJiildhearing Women . — In nonchildhearing women we may employ 
any principles in the repair calculated to produce the most positive fixation of 
the organs irrespective of their normal relations. The nonchildhearing cases 
which are not accompanied with prolapse he^yond the second degnee, are readily 
and satisfactorily corrected by the Watkins method of interposition, provided 
the uterus is noianal. Unfortunately, in a large number it is not safe nor wise 
to retain the uterus. If the uterus is diseased, or unsuitable for the purpose 
on account of its size, this operation is not advisable. Here Simpson’s sug- 
gestion (Tr. Am-. Gynec. Soc., 1915, 40) of partial removal of the uterus, 
resecting the mid-portion of the body and uniting the lateral walls by suture 
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in order to remove tlic diseased area or io reduce its size, followed by tlie iuter- 
position of the recoiistrnctcd organ under the bladder, may satisfactorily soke 



Fig. 24G. — Vaginal Wall Divided witu Scissoks as Shown, jNFaking a I-shaped Incision. 

the problem. In the noncbildbearing, with marked or complete prolapse, we 
find most satisfactory a modification of the Mayo operation, in which a vaginal 
hysterectomy is 'done, and the broad and round ligaments are sutured together 
and interposed beneath the bladder, the tops of the ligaments being firmly 
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anchored to the sides of the pnhic arch close under the nrethra, and, finally, 
the vaginal wall sntnred to the united ligaments. This operation, properl}'- 
done, permanently cures the condition. It is very important that the ciildesac 
of Douglas should he obliterated in complete procidentia, lest an enterocele 



Fig. 247. — VAGI^^AL Wall Opened with X-shaped IncisioNj Exposing Bladder. 

Method of dissecting uteroiiubic fascial plane from vaginal wall, leaving it attached to 
bladder. An incision with a scalpel separates fascia from vagina and gauze-covered finger 
strips it back from vagina hj’ blunt dissection. 

develop to spoil an otherwise perfect result; the peritoneal pouch of Douglas 
is, therefore, removed and the uterosacral ligaments united. 

Enterocele is considered in the next chapter, and the technique as sho-wn is 
applied during the Mayo procedure. 

To insure success from either the Watkins {Am. Gynec. S Ohst. J., 1899, 
15 ; Surg., Gynec., & Ohst, 1906, 2) or the Mayo {Surg., Gynec., & Ohst, 1915, 
20) interposition operation, we believe it is essential to secure a firm attachment 
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Fig. 248. — Bi.uNT-roiNTED Scissons Used to Find Line of Ceeavage detween Bladder and 
Anterior Uterine Wall and to Start Dissection, Being Careful to Keep Close t 
Cervix to Avoid Injury to Bladder. 


of the interposed structures to tlie subpubic ai’cli and Ave hai^e modified them 
accordingly. 

Modified Watkins Operatic n. — The anterior lip of the cervix 
is gi’asped Avitli a J acobs foi'ceps and traction doAAmAvard is made to determme 
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tlie full extent of the prolapse 'wliich should not he much more than the second 
degree for the best result with this lechnirpie (when there is an elongation of 
the cervix, the position of the fundus must he borne in mind in determining the 
degTce of prolapse) ; a sound is passed into the bladder to demonstrate the 
exact relation of the cystocele to the external os of the ceno'x, Eigurc 243. 



Fig. 250 — A . EnaAcroR Lins Bi.ai)I)i r Amiriori.y; Piritoatm. Eppli-ction' betoken 
Bladder aad Uterus Is Picked Up wiiii Forceps aad Cut with Scissors. Thus Open- 
ing Peritoneal Cavity. B. Long Catgut Suture Passed through Cut Edge of 
Bladder Peritoneum and Ends Clamped and Put Aside. 

The anterior vaginal wall is then grasped with two Ochsner clamps at its 
junction with the cervix, making a transveise fold, which is then cut in the 
midline with scissors, Figure 244. Closed blunt scissors are pushed up into 
the line of cleavage betiveen the anterior Amginal wall and the bladder, and 
opened wide and withdrawn without closing, thus separating the tivo struc- 
tures, Fignre 245. The vaginal wall is then divided in the midline with the 
scissors up to the urethra and a transverse' cut made at the base forming a 
T-shaped incision. Figure 246. 
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A retractor is then j^laced 1o lift up Ihe hhulder anteriorly and the peri- 
toneal reflection hetween the hladdor and ihe nterns is picked np with a forceps 



Fig. 252 — Fundus or Uterus Deliyebed; Bladder Up in Pelws Bests on Posterior Sue- 

TACE or Uterus. 

Peritoneal leflection attached to bladder sutmed to fundus, thus closing abdominal cavity. 


and ent with scissors opening the peritoneal cavity, Figure 250-A. A long cat- 
gait suture is passed through the cut edge of the bladder peritoneum and the 
ends clamped and laid aside, Figaire 250-B. This allows the bladder to be 
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surface of the fiiiidns. A pair of these tenacnla is iiscd to clinih up the anterior 
surface of the uterus and to deliver it. Tlic fuudus uteri is next drawn sharply 
downward and the edge of the bladder pcritoneuin fastened to the posterior 
surface of the uterus with the suture previously placed, thus closing the ab- 
dominal cavity, Fig-ure 252. 

A firm attachment of the interposed structures to the suhpuhic arch is 
accomplished by passing a short stout needle armed with Yo. 2 tanned or 
chromic gut into the periosteum of the pubic ramus about 2 centimeters to one 



Fig. 254. — ^u^DUS or Utehus FASTL^^^ with Suiuiti. lo Each Side or Sukpubic Ancir, 
Care Being Taken That Suture Includes Periosteum. 

A tliiid suture is placed as slioun to close space in inidline, and is iniport-ant to prevent 
piolapse of urethia and bladder. 

side of the midline of the symphysis; the suture passes through the uteime 
comu and is tied. Figure 253. A similar suture fixes the other side. It is 
important to place a third suture in the midline, catching the tissues on both 
sides of the urethra and the midline of the uteiuis, thus preventing a prolapse 
of the urethra and even of the* bladder in the midline over the uterine fundus, 
Figure 254. After the fundus has been anchored to the suhpuhic arch, the 
vaginal incision is closed with internipted catgut sutures, including the uterine 
wmll in the sutures. Figure 255. 

Experience has demonstrated the .wisdom of an outlet for any oozing of 
lod which may persist after extensive dissections in this location ; temporary 
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drainage is provided by inserting a rubber tissue drain in tbe line of tbe inci- 
sion and extending up on each side between tbe bladder and vaginal wall. 
A linen thread is attached to the strip of rubber tissue in its center thus 
making a Y and a small roll of iodoform gauze tied to the other end. This 



Pig. 255. — Vaginal Incision Closed avitii Interkupted Catgut Sutures Which Include 

Uterine Wall, 


Y drain is inserted as shown in Figure 256 and the roll of gauze tucked into 
the vagina where it can be readily picked up with a thumb forceps and removed 
after forty-eight hours. Thus, troublesome hematomata and infections are 
prevented. 

The operation is completed by repair of the relaxed or lacerated pelvic 
floor in accordance Avith the technique desci’ibed in the following chapter. 
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Figure 257 gives a view of llic coiuiilclcd iuleri^osition operation in sagittal 
section. 

Modified ]\r a y o 0 o i- a t i o Ji for Complete Proci- 
dentia. — This tcchniquo gives the best results in maiLed or complete pro- 
lapse of the uterus. A sullicioiit clongalion of the broad ligaments is necessary 
to cany out the principle of the operation ell'cctively. Wc have modified the 
operation as devised by Chaides i\Iayo, mainly in resecting Douglas’s pouch and 



Fig. 250. — Vaginal Inclsion Clo.si i) and Y-shapi;i) Dkain iSrAiir. or Eunnen Tissue Tied 
TO Small Eoll or loDoroRM Gauzu Ix.scrti:d a.s Shown to Drain Oozing Blood, to be 
Eemoved alter Forty-eight Hours. 


suturing the uterosacral ligaments to prevent the development of an enterocele, 
as well as in the firm anchorage of the united broad ligaments to the periosteum 
of the subpubic arch. 

Both lips of the cervix are gTasped firmly with a pair of Jacobs forceps 
and a sound passed into the bladder to define its exact relation to the external 
os. The vaginal tissue at the base of the urethra is picked up in the midlme 
with an Allis clamp and the tissues put on the stretch. 

A scalpel is used to outline the incision shown in Figure 258, and the 
fiap of vaginal wall is dissected downward off the base of the bladder to the 
ceiwix. The vaginal flajis with the attached fascia are dissected laterally out 
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Fig. 258. — Scalpel Used to Outline Incision; Flap of Vaginal Wall Dissected Do'WN’- 

WAED OFF Base or Bladder to Cervix. 
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Fig. 262. — Bladder Separated erom Uterus by Blunt Dissection with Gauze-covered 

Finger until Peritoneum Is Reached. 
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Fig. 264. — ^Utekine Fundus Delivered by Successive Sutures or by Cat’s-Paw TenacULA 

AS Described in the Watkins Technique. 
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Fig. 2G5. — Heavy Ochsa-er-^Mayo or Kociier Clamp Placed aceo.ss Top of Left Broac 
Ligamea't Close to Uterus Which Is Cut Away with Scissors Dowa to Tip of Clamp. 
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Fig. 266. — Second Clamp Placed in Front op First, Graspin^g Broad Ligament in the 

Same Manner. 
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grasps tlie 'broad ligament in the same manner, Figure 2GG. The uteins is 
still further cut away and a third clamp placed, the tip including the base 
of the broad ligament (the cardinal or ^lackenrodt’s ligament) and the ntero- 



Fig. 268. — ^PoucH OF Douglas Next OiiLiTEnAi ed Accohdixg to Technique ron Enterocele 
(Chap. XX) and the Six Clajips Brought Together in a Parallel Position and the 
Cut Ends op Ligaments United by Sutore. 

A long tanned or chromic gut suture on a round-pointed, curved needle fastened at base 
of ligaments at site of tip of last pair of clamps. 

sacral ligament. The uterus is then entirely freed from the left broad liga- 
ment, Figure 267. 

This procedure is carried out on the other side and the uterus removeA, 
We now have both broad ligaments, including the tubes, round ligaments, 
and uterosacral ligaments in the gi’asp of the clamps with the pouch of Douglas 
lying between and within easy reach. The peritoneum of this pouch is then 
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dissected out up to tbe utei’osaci'al ligaments and cut away and tlie uterosacral 
ligaments brought iuto view by traction on tbe forceps previously placed upon 
them. Interrupted sutures of Pagenstecber linen are now passed to unite 



Fjo. 2C9. Continuous Mattress-Sutuhe Passed Going through and through Entire 
Thickness of Ligajienxs behind Clamps EEiiovED SuccEssiraLY as Suture Is Passed. 


them as far up as tbe rectum, Figure 296, Chapter XX. Thus tbe tendency 
toward hernia in this pouch of Douglas (enterocele), not infrequently seen, 
which will mar an otherwise satisfactory result, is obviated (Chapter XX). 

xVfter the pouch of Douglas has been obliterated the six clamps are brought 
together in a parallel jjosition and the cut ends of the ligaments united by suture 
as follows: 
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A long No. 2 tanned or chromic gnt suture on a round-pointed, good-sized 
curved needle is used. This is fastened at the bases of the ligaments at the 
site of the tip of the last pair of clainj^s, li^igure 2G8, and passed as a con- 



Fig. 270. — Suture Tied Securely at Top of Ligaments, Loop Being Left for TRAcnoK 
Upward, While Same Suture Is Continued Doavnward as a Lockstitch, Uniting Cut 
Edges of Ligaments and Is Tied to End Left at Start of Suture. 


tinuous mattress-suture going through and through the entire thickness of 
the ligaments behind the clamps, which ai'e removed successively as the suture 
is passed, Eigure 269. The suture is then securely tied at the top of the 
ligaments and a loop left for traction upward, while the same suture is con- 
tinued downward as a lockstitch uniting the cut edges of the ligaments to be 
tied finally to the end left at the start of the suture, Figure 270. 
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The suture that was passed through the cut edge of the reflection of the 
bladder peritoneum on opening the peritoneal cavity is then used to attach this 
peritoneal opening to the posterior surface of the united ligaments, closing 



Fig. 271. — Suture Previously Passed through Cut Edge of Reflectiox of Bladder Pebi- 
TOYEUM ox Ol'EXIXG PeRITOXEAL C.WITY Is UsED TO ATTACH ThIS PeRITOXEAL OpEXIXG 

TO Posterior Surface of Exited Ligaments, Thus Closing Abdomixal Cavity, with 
Bladder Entirely Replaced ix Pelvis. 

the abdominal cavity, the bladder being now entirely replaced in the pelvis, 
Figure 2T1. 

The anchorage of the united ligaments to the subpubic arch is next effected 
in a manner similar to that described in the modified Watkins technique. A 
short, stout, luund-pointed, cuiwed needle, aimed with Xo. 2 tanned or chromic 
gnf, is passed into the periosteum of the pubic ramus about 2 centimeters to 
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one side of the midline of tlie sympliysis, and then through the top of one- 
half of the united ligaments, and tied, being certain that the bladder wall is 
pushed well up and is not caught in the tying, Figure 272. The other side is 



Fig. 272 . — Short, Stout, Round-pointed, Curved Needle, Arjied avith No. 2 Tanned or 
Chromic Gut, Is Passed into Periosteum of Pubic Ramus about 2 Centijieters to 
One Side of Midline of Symphysis, Then through Top of One-half of United 
MENTS, AND TiED, WITH CARE ThAT THE BLADDER WALL Be PUSHED WELL UP AND I'OT 

Caught During the Tying. 


anchored in the same manner and a third suture is placed in the midline, catch- 
ing the tissues on both sides of the urethra and the center of the united Hgfi' 
ments, Figure 273. This third suture we consider most essential to prevent 
a 2 >ossihle protrusion of the bladder wall over the top of the ligaments. The 




351 


CYSTOCELE AE^D PEOLAPSE'S UTEKI 

vaginal incision is closed with interrupted I^o. 2 tanned gut sutuieSj each 
suture catching up tlie united ligaments in midline, Eigure 2/4. 

The incision at the vault of the vagina is trimmed and sutured to the 
base of the broad ligaments with a continuous puckering stitch. Figure 275. 



Fig. 273. — Right Sibe Axchoued as i.\ Figure 272, and Third Suture Peaced in JIidline, 
Catching Tissuf.s on Both Sides of Urethra and Center of United Ligaments. 

Excess margins of vagina! flaps ne.vt trimmed away along lines indicated. 

The T drain of rubber tissue described in the Watkins technique is then 
passed into the line of suturing between the ligaments and the vaginal wall 
as a precaution against liematoma or infection, to be removed after forty-eight 
hours. Figure 256. 

The operation is completed with a repair of the rectoeele and relaxed or 
lacerated pelvic floor as described in Chapter XX. <■ ; 
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C. Farrar Operaiion for Large Cysioceh Associaled wiili Myomatous 
JJienis . — Occasionally one secs a large cystoecle associated Avitli large myomata 
in the fundus uteri. Erequently tlicrc is also a badly diseased cervix, and 
the problem of finding an adequate support for tbe bladder after removing tbe 



Fig. 274. — ^^^AGINAI, Incision Closed with Intekuupted No. 2 Tanned Gut Sutures, Each 
Suture Catching Up United Ligaments at Their Midline. 

uterus is difficult, as it is not feasible to remove tbe utenis from below as in 
tbe Mayo technique on account of the large mjmma. Lilian Earrar meets this 
condition as follows: 

Tbe cervix is amputated and tbe anterior vaginal wall opened, tbe bladder 
separated from it and from tbe uterus, and tbe uteropubic fascial ligaments 
isolated as in the technique for cystocele .in tbe childbearing woman. Tbe 
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bladder is left completely loosened from its uterine attachments, the vagina 
closed, and the pelvic floor repaired as in the before-mentioned technitjue. 
The abdomen is then opened and a supravaginal h^'sterectomy done. 



Fig. 275. — Ixcisiov at Vault of Vagika Teimsied axd Sutured to Bases of Broad Liga- 
ments WITH Continuous Puckering Stitch. 

A rubber drain is passed into line 'of suture between broad ligaments and vaginal wall 
as shown in Figure 256 . 


The round ligaments (and the tubes and ovaries if not removed) are fast- 
ened anteriorly to the stump of the cervix and the uterosacral ligaments plicated 
posteriorly and attached to the cervix stump to form a platform upon which to 
spread out the bladder base. 

The bladder is then drawn upward to the fullest extent and its base 
sutured to the anterior and posterior surface of the platform that has, been 
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constructed and the operation completed hy suturing the free edge of the 
bladder peritoneum to the posterior surface as sliown in Figures 2Y6 to 279. 

This provides a good support for a cyslocclc when both fundus and cervix 
must he removed. The /irm cervical attachments of the hroad ligaments are 



Fig. 276. — Round Ligaments (and Tubes and Ovaries if Not Removed) Fastened An- 
teriorly TO Stump of Cervix; Uterosacral Ligaments Plicated Posteriorly and 
Attached to Cervix Stump to Form Platform upon Which to Spread Out Bladder 
Base. 

maintained and the bases of the hroad ligaments, uterosacral, and round liga- 
ments are all utilized to furnish pelvic support for the bladder. The bladder is 
spread out over a platform which prevents any considerable degree of infolding 
of the bladder wall or kinking of the ureters. 



Fig. 278. — Ba^e or Bladdeh Spbead over Siujip of Cervix and Suiured lo Posterior 

SORFACE OF PEATrORSI. 
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CHAPTER XX 

EECTOCELE, ENTEROCELE, INJURY TO PELVIC FLOOR 

George Gray Ward 


INJURY TO PELVIC FLOOR 
RECTOCELB 
Operation 
ENTEROCELE 

Operation 


INJURY TO PELVIC FLOOR 

Since Emmet’s enlightening paper in 1883, on pelvic floor injuries, the 
subject is naturallj’’ divided into two classes; (1) True lacerations of the 
perineal body itself, the ‘bnedian line tears,” of importance when the injury 
involves the function of the sphincter ani ; (2) injury to the pelvic fascia and 
levator ani muscle, the so-callcd “sulcus tears,” crippling one of the important 
functions of the posterior segment of the pelvic floor; namely, the ability prop- 
erly to close the vaginal orifice. 

In the first group, the nature of the injuiy is most apparent and the prin- 
ciple of its cure obvious. The sphincter ani muscle may be likened to the 
letter 0. The median line tear becomes important according as it invades 
the integrity of this muscle; when torn through it immediately becomes con- 
verted into a U, as the torn ends of the muscle spring apart. The principle 
of cure is obviously the reunion of the separated ends reconverting the U into 
the original 0. The technique of this operation is given elsewhere. 

In the second gi'oup, the conditions are more complicated and obscure and 
in consequence there have been innumerable discussions as to the best methods 
of relief. A proper understanding of tlie mechanism of the closure of the 
vaginal orifice is necessary to an appreciation of the impaired function, A 
usual idea is that the closure of the orifice is sphinctoric similar to that of the 
anus, while in fact the actual mechanism of opening and closing the vaginal 
introitus is quite different. It has been our custom in teaching to compare 
the mouth and the vaginal orifice. 

In the mouth, we have a transvei*se slit with a fixed upper jaw and a mov- 
able lower jaw, the mouth being closed by raising the lower jaw against the 
upper by the masseter muscles. If these muscles are cut, torn, or stretched, 
there results an inability to close the mouth, and the lower jaw hangs down. 

In the vaginal orifice, we have a transverse slit, with a fixed anterior and a 
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movable posterior vaginal -wall constituting the pelvic floor. The orifice is 
closed by raising the mobile posterior against the immobile anterior segment 
by the levator muscle, as in the mouth, and not by a sphincteric action, in 
spite of the so-called sphincter vaginm muscle. 

Ramifications of the pelvic fascia give support and strength to the levator 
in the vaginal sulci, where it is ruptured by the advancing fetal head, when 
it receives the brunt of the strain during the internal rotation in labor, or is 
torn, frequently in both sulci, by the forceps blades. A condition then pro- 
duced is similar to a nipture of the fascia' lata of the thigh when the strain 
in standing falls upon the quadriceps extensor, with resulting tire and ultimate 
stretching of that muscle. The torn pelvic fascia, allows the strain to fall upon 
the anterior fibers of the levator torn away from its lateral attachments to the 
rectum and the perineal body, into Avhich the fibers of each muscle decussates 
with its fellow. The consequence is ultimate stretching and relaxation, while 
the result is that the posterior segment of the pelvic floor is not properly lifted 
because of the elongated or torn levator fibers. The vaginal mouth, therefore, 
is constantly gaping, and the unsupported vaginal walls with their attached 
viscera tend to roll down and out. The strength and support of the posterior 
vaginal wall and rectum reside in the firm barrier formed by the fusion of 
the two layers of the levator fascia, the fascia of the urogenital diaphragm and 
Colies’s fascia at the site of the perineum. Should this fascial support of the 
posterior vaginal wall and rectum be injured, the open vaginal mouth then 
favors the protrusion or heraia of the anterior rectal wall at the site of the 
injuiy, designated a reetocele. Such an anatomic change alters the normal 
mechanism of defecation *by diverting the direction of the fecal current so 
that the anterior rectal and the posterior vaginal wall recewe the brunt of 
the strain with a consequent protrusion which increases until a distinct rectal 
pouch forms and renders complete evacuation diflicult. 

The chapter on the anatomy of the pelvic floor by L. K. P. Fan-ar eluci- 
dates the principles involved and the technique advocated in repairing these 
injuries. 

RECTOCELE 

Conditions in a reetocele are similar to cystocele considered in Chapter XIX. 
Both are due to an injury of the fascial supports and their development is 
accelerated by the patent vaginal orifice following the pelvic floor injury. 

In the past the operation advocated to cure cystocele and reetocele was the 
shutting of the vaginal mouth by an operation based on the Emmet principle, 
taking up the slack or excess of vaginal tissue by a superficial denudation of 
the mucosa and the approximation of the edges. This apparently produced 
a good immediate result, but the pi'olapsed bladder and rectum were simply 
thrown into folds, which the daily exercise of their functions soon obliterated, 
and the results were evanescent. 
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In recent years, the cyslocclo problem bas been well worked out. B. E. 
Hadra first and then M. Siinger urged a more radical procedure to insure 
permanency and showed that the bladder must be completely separated from 
the vaginal wall, as well as the uterus, and shifted to a higher plane in the 
pelvis and that the fascial opening must be repaired, and finally the excess of 
the vaginal Avail resected. J. K. Golfe’s operation is a typical example of the 
modern radical method wdiich, contrasted Avith the older procedure, is like com- 
paring the llalsted-Bassini ojrcration Avith an attempt to cure inguinal hernia 
by simply suturing the pillars of the external ring. 

'In rectocole Ave have a true hernia or prolapsus of the rectum perfectly 
analogous to cystocele. The boAvcl also becomes enlarged and pouched until 
there is an increase in the size of the gut, similar to that of the bladder in 
cystocele. 

Not infrequently the antiquated therapeutic measures still employed for 
the cure of this hernia consist either in tlie denudation and approximation of 
the divided edges of the posterior vaginal tissue, or in a resection of the excess 
Amginal AA'all Avith a turning in and plication of the boAvel. These plications 
are in the end smoothed out by the daily passage of the feces, especially in 
constipation. In all this group of operations perineorrhaphy is relied upon 
to close the A^aginal orifice, and prcA’cnt descensus of the A’aginal Avails. 

It is obvious that as a rcctocele parallels cystocele, avc ought to apply the 
identical principle Avhich has proA'ed so successful in A^esical prolapse, and 
this Ave haA^e done Avith uniform success for many years. 

The operation consists in the complete separation of rectum and posterior 
vaginal wall, as far up as the culclesac of Douglas, ’sliding the loosened rectal 
pouch high up along the vagina^, Avail, fastening it there Avith a suture, and 
closing the fascial opening. By this the denuded rectum is draAAm up and 
secured and made to adhere to the upper undamaged posterior vaginal AAmll 
well above the site of the former rectocele. 

A perineorrhaphy folloAvs in the fonn of a muscle operation. B.y approxi- 
mating the anterior levator fibers, the muscle barrier thus formed acts also as 
a dam to prevent the recurrence of the rectocele, in addition to furnishing an 
effective I’estoration of the vaginal orifice. The perineorrhaphy described has 
been done in its essentials by G. G. Ward since May, 1908, AAuth slight modifica- 
tions (Surg., Gynec., & Ohst., Sept., 1913, 361). 

The advantages of dissecting out the anterior edges of the levators and 
uniting them in the median line, thus reefing the oA’-erstretched and elongated 
fibers so as to lift up the posterior segment of the pelvic floor, have been ably 
advocated by Holden, Babcock, Haynes, Sturmdorf, and others in recent 
years. 

When we recall the normal decussation of the anterior fibers of both levators 
in the perineum any objection to this type of operation as anatomically 
correct, is not valid. 
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Fig. 281. — Superficial and Fused Fascial Structures Cut through and Levator Muscle 
AND Rectum Separated in Each Sulcus by Blunt Dis.section ■with Gauze-covered 
Finger. 

Anterior fibers of levator freely exposed. 

Operation. — The labia minora are drawn out of the way, and sutured 
to the skin. A gauze sponge on a sponge holder is inserted in the rectum 
as a guide. The introitus is opened tvide with a Friedman retractor tvhich 
etches each posterior caruncle just below the orifices of Bartholin’s glands, 
ki I g care not to occlude them. A third forceps is attached to the posterior 
.. o^aginal wall in the median line, marking the crest of the reetocele. Making 




Fig. 282. — Rectum Separatei) from Vagixau Waix Wei.t. above Area Outlixed 

FOR Removau. 

Rlunt-pointod angular scissors inserted in line of cleavage while closed, then opened 
widely and withdrawn while open. Sponge forceps in rectum is a guide to the path of safety. 

traction on these tenacnla. the resulting triangle is outlined tvith a scalpel. 
This area represents the excess vaginal wall to lx? removed subsequently; 
marking its bonndaries at the outset greatly facilitates its accurate removal 
as a later stop. Figure 2S0. ; 

With blunt scissors, the base of the triangle is dissected free from side to 
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side, and the superficial and fnserl + 

dissection the gauz<^coyered finger opens'nn ft r '“ “f “T 

side of the rectum and the levator imLl • ^ ^ i cleavage between the 

deeply between the muscle and its siiue" ' ^ T ^»ger penetrating 

to the rectnnt and the nnfc Se “rft 

surface of the vaginal sulcus. This dissection 
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i'lG. 284, — Kectopexy. 

A puturo is passed throu"li vaginal wall in niidline well above position of rectocele and 
is brought down between vagina and rectum and passed through lower margins of fascial 
stumps and returned througli vaginal wall close to point of origin. Clamps removed and 
suture tightened and tied. ^lobile rectal pouch thus drawn upward arid fastened to undam- 
aged vaginal wall above site of rectocele. 


ouglit freely to expose the anterior fibers of the levator as well as its superior 
surface, Figure 2S1. 

The rectum is next separated from the posterior vatriiial wall well above 
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— «.o™ ope,,'’ ,T.,„ 
^ 



'Fig. 2S5 . — Rectopexy. 


^ -*v.. — ±\t.uruPEXY. 

beginning o/ Dpfration^’^'^ vaginal wall cut away along incision outlined at 

liie levators are now freely exnnqprl +i, . 

•vina • the lavpr nf tipIt ■ -e P d and the rectum separated from the 

Creotov^T" T'i// 7fri‘^ «f ‘I><= 

crectoveaeal fama) and attached to the sides of the rectum and to the under 
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surface of the vaginal sulci, upon separation from the muscle forms partitions, 
which divide the dissected area into three spaces. Curved clamps arc placed 
on these fascial partitions close under the vaginal wall, extending upward 


Fig. 2S0. — Cvt Kdcks of Vagix.a. Sutukkd, C.\re Being T.vken to Include the Two Fasci.il 
Stu-Mps i.n the Upper Sutures to Insure Closure of Space between Them. 

alxuit 1.5 centimeters, and the fascia severed from its vaginal attachments, 
Figure 2S3. 

A Ao. 2 tanned catgut suture is passed throxigh the vaginal wall in the 
midline, well alxive the site of the rectoeele, is brought down l>etween vacrina 
and rectum and passed through the lower margins of the fascial stumps grasped 
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by the clamps, and returns to pass back through the vaginal wall near the first 
point of entrance. 

When this suture is tightened and tied it obviously draws the mobile rectum 



Fig. 287 . — ^Anterior Margi^js of Levators Grasped with Sponge Forceps and Drawn 

TOWARD IMiDLlNE. 

upward well beyond the limit of the subsequent resection of the vagina. Thus 
the denuded rectum is carried up and placed where it will adhere firmly to 
the upper undamaged third of the posterior vagina above the former site of the 
rectocele. We designate this procedure as “rectopexy,” Figure 284. 

e dilated part of the vaginal wall which entered into the formation of 





A 


B 


Fia. 2SS. — .1. Lr.vATORs Sotthed ToGETiir.i: with Ixtehrupted Catgut Sutuises. Shaep 
Edge or Coeees's Fascia Seen on Each Side or Wouno Next Sutured with Continu- 
ous Suture, Wincii at Its Origin is Passed Wide and Deep to Include Fu.sej) Fascial 
Stkvcture.s at This Point. Suture Also Catches United Liawtors. 

li . Skin Margi.n Tiiiin Closed with a Sukcuticul.vr Tanned Catgut Suture and 
End Tirj) to Fasci.^^l Stitch. The Knot Dis.apphaks Enm-EEN AIargins of the Incision. 
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tlie Tectocele is then cut away along the lines of the incision outlined at tlie 
beginning of the operation, Figiire 285, and the cut edges of the vagina sutured 
with interrupted tanned catgut sutures, taking care to include the two fascial 
stumps in the upper sutures so as to insure the closure of the space hetweea 
them. Figure 2SG. 



Fig. 289. — ^ISnteuocele and Reciocele. 

Dotted lines indicate normal limits of culdesac of Douglas and rectum. 


The anterior margins of the levators are then grasped with sponge forceps, 
drawn toward the midline, Figure 287, and sutured together with interrupted 
catgut sutures. Figure 288-A, The effect of this approximation of the levators is 
immediately apparent, the shortening of the muscles lifting up the relaxed 
pelvic floor and forming a strong barrier to further descent of the rectum. 

The sharp edge of Colles’s fascia on each side of the wound close to the 
united levators is sutured with a continuous No. 1 tanned catgut suture. 
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its origin this suture is passed -wide and deep to unite the fused fascial stnic- 
tures of the urogenital diaphragm, levator fascias, and Collcs’s fascia ; it also 
catches up the united levator muscles and is half hitched at its termination 
and left long to tie to the subcuticular suture, Figure 2SS-A. 

The skin margin is then closed with a subcuticular suture of I^^o. 1 tanned 



Pio. 290 . — ^J>sxi;kocele. 
Line of incision. 


catgut on a fine needle and the end tied to the fascial stitch, Figure 2SS-B; the 
knot disappears between the edges of the incision. 


ENTEROCELE 


Occasionally another type of heniia, an “enterocele,” occui^, involving the 
posterior vaginal wall : its development is also favored by the impaired function 
of the ]>elYic floor, lliis is often confused witli rectocele, but it is an entirely 
diflerent lesion, although they are usuallv concurrent. 'j, * 
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Posterior vaginal heniia, or “entcrocele,” has been considered so rare 
that textbooks either ignore it or only ciill attention to its infrequency. Also 
very few cases are recorded in the litcrainre. 



Fig. 291 — Entkrocell:. 

Enterocele exposed and its relation to the rectocele. 

Sir Astley Cooper, in his classic work on hernia, however, in I804r, fur- 
nishes an illustration of an undoubted instance. Eordyce Barker and T. 
Gaillard Thomas have reported others, and, in 1916, Hartniaim of Paris (Ann. 
de Gynec. et d’OhsL, 1916, 12: 351), published a typical case, with the tech 
nique employed for its cure from below. Sweetser {Ami^ Surg., 1919, 69 : 609) 
reported one in 1919, illustrative of the extreme type in a nullipara. 
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I'lG. 202 . — Kstekocki-E. 

]'Vo7,en fcction from Hallian ami Tandicr «lrmon«(raf ing relation of a deep culdesac of 
Douglas to prolapsus. Poueli tilled with intestines exerts traction on cervi.K. 


Tho rarity of the condition is tindonbtcdly dne to tlio obliquity of the 
pelvic cavity in the erect jxistnre. wlten the intra-abdominal pressure is de- 
fected forward, as well as to the strong pelvic and rectovesical fttseias inti- 
mately interwoven with the walls of the canals passing throngh the j>elvie 
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floor. Moscliowitz (Svrg.j Gynec., S OhsL, July, 1912) notes tliat this fascia 
has a funnel-shaped attaclnnent . to the rectum wliere a defect allows the 
intestine to push through along the rectal wall and down to the levators, dis- 
placing the peritoneal lining of the cuklesac ahead of it. Such a congenital 
defect in the fascial attachments accounts for the condition in a virgin. Preg- 
nancy and labor causing stretching or separation of the fibers of the fascia 
account for the acquired form. 

Our interest in this subject has been quickened in recent years by the im- 
perfect results in several prolapse patients on whom wc used thc^Iayo technique 
of vaginal hysterectomy and the interposition of the united broad ligaments 
below the bladder. While the cure of the prolapsed bladder and anterior 
vaginal wall was perfect, a Avcll-markcd cnterocole protnided at the vulvar 
orifice necessitating a second operation. A careful stinly of the culdesac iu 
uterine prolapse has convinced us that an cnterocole, cither beginning or 
well-developed, is present in a far larger proportion than we have realized, 
and that it is necessary to recognize and meet this condition with an appropriate 
technique at the time of the operation for prolapse of the uterus, in order to 
prevent a definite percentage of imperfect results. We arc also convinced 
that enterocele (of the lesser tyjoe) without uterine prolapse is commoner than 
we formerly thought, and that it is frequently overlooked and classed as a 
rectocele, while both conditions arc often present. The differential diagnosis 
with the finger in the rectum easily made is not often resorted to. 

Ill recent j^ears at the Woman’s Hospital, wc have operated on fourteen 
with abnonnally deep culdosacs, with and without associated uterine prolapse. 
Of these three required a second operation because of our failure to investigate 
the depth of the culdesac at the tinic of the original operation. Zuckerkaudl, 
Freund, and others have shown that the culdesac of Douglas normally extends 
to the levators in the fetus and that its depth gradually decreases until puberty, 
when it abuts on the level of the second and third sacral vertebi’m. Diiniel Jones 
{Boston M. (& 8, J 191G, 175 : G23) of Boston, who notes that a deep culdesac 
is an important factor in favoring or in producing uterine prolapse, states that 
a downward pressure in the culdesac against the posterior vaginal wall elicits 
a strong pull on the uterus and advocates the closure of the culdesac oh this 
account. He accounts in this way for uterine prolapse in virgins, as such 
patients always have a deep posterior culdesac of the congenital type. 

The value of the technique of Moscliowitz for the cure of prolapse of the 
rectum lies in the fact that the closure of the Douglas pouch throws the weight 
of the intestines forward on to the bladder, symphysis, and anterior abdominal 
wall, while the patient is in the erect posture ; a deep culdesac, on the other 
hand, allows the weight of the intestines and the pressure to fall on the anterior 
rectal and posterior vaginal walls. 

Operation. — In view of our experience and in the light of the foregoing 
stak" lents, it is now our custom to obliterate the pouch of Douglas by the 
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vaginal or abdominal route, as pari of llie Iccliniqne in operations for uterine 
prolapse (G. G.Ybird, J. Am. M. yls.s'.. Aug-. 2(i, 1922). In enterocolc witliout 
uterine prolapse, the posterior vaginal will is opened in the niidliue for its 



Fig. 294. — ^Enterocele. 

Pouch of Douglas opened and finger inserted. Sponge forceps in rectum shows relation. 

entire length, and the peritoneal sac is dissected free up to the nterosaeral liga- 
ments, a sponge stick in the rectum serving as a gnide, Figure 294. The sac is 
ligated and cut off, and the nterosaeral ligaments united with interrupted linen 
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sutures as close as possible to the rectuiii, lijrure 21Hi. llic denuded spaei* is 
obliterated with coutiiiuous buried catgut sutures, and tbc vagina closed as 
usual. In tbc event of an assooiate<l uterine prolapse, in which the !Ma_vu (eeh- 




I’li;. COa. — Exxrjiocixi;. 

PorHononl pouch of Dougins difscctcil out, opened, ehmipcHl. and 

uique is employed, the obliteration of the culdesae is easily cfTected after cuttinir 
the uterus away from the broad lig'aments. A finger in the jxnicb detnojistrates 
its exact location and a median vaginal incision exjtuses the sac for an easv 
dis>ection uj’> to the region of the utcrosacral ligxuneuts, where it is closed bv a 




Fig. 296. — Enterocele with Uterus Retained. 

Uterosacral ligaments united with interrupted linen sutures, closing entrance to culdesac, 
continuous catgut sutures obliterate space. 
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suture and cut oif. The uterosacral ligaments are then united with linen sutures 
and the denuded area closed with continuous buried catgut sutiires. After the 
obliteration of the culdesae the broad ligaments are sutixred together and inter- 



Fig. 297 . — Exteeocele with Uterus Remoxhd. 

Clamps on broad ligaments; interrupted linen sutures unite uterosacral ligaments after 
removal of the peritoneal pouch of Douglas. 

posed beneath the bladder as usxial ; a perineorrhaphy completes the operation. 
The obliteration of the culdesae can be accomplished similarly from above when 
an abdominal operation is indicated. 
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TUMOPS OF THE VAGINA 
!IjKo Jjkady 


CYSTS 

Epithelial Inclusion Cyst 

Vaginal Gland Cyst 

Embryonic Epithelial Structure Cyst 

Other Cysts 

Diagnosis 

Treatment 

BENIGN SOLID TUMORS 
Myoma 
Adenomyoma 

MALIGNANT TUMORS 

Carcinoma 

Sarcoma 

Chorio-Epithelioma 



IJTEAL Tear. 

This cyst, containing 
clear fluid, was lined by sev- 
eral layers of squamous 
epithelium. Probably an 
inclusion cyst. 


With the exception of cysts, new growths of the 
vagina are rare. 'J’hey arise from tlie epitheliinn or 
from the fibronuiscnlar structures. . 

CYSTS 

Vaginal cysts are fairly common, resulting fi’oro 
(1) epithelial inclusions in sear tissue following tears 
or perineal operations, (2) vaginal glands, or (3) 
embryonic epithelial structures in intimate relation 
to the vagina. 

Epithelial Inclusion Cyst. — The majority of in- 
clusion cysts are small, 5 millimeters to 2 centimeters 
in diameter, and are found in the posterior or lowei 
lateral wall of the vagina often embedded deeply but 
usually fonning a rounded translucent eminence, 
Figure 298, or a small yellow nodule. The walls am 
thin, the inner surface smooth, and often filled with 
a substance resembling inspissated pus but in reahty 
accumulated exfoliated epithelium. The lining 
380 







Fig. 299. — Vaginal Inclusion Cyst. 

1. Loose tissue of vaginal wall excised with cyst. 

2. Lining squamous epithelium. 

3. Debris of desquamated epithelium filling cyst. 

(J. H. U., Gyn.) X 20 




Fig. 300. — Gartner’s Duct Cyst. 

1. Normal vaginal epithelium. 

2. Vaginal wall cpnipressed by presence of cyst. 

3. ^ Lining epithelium of cyst, flat because of compression ; in small cysts without com 
pression, epithelium often clear columnar. (J. H. U., Gvn.) X 20. 
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stratified squamous epithelium, or, if the upper layers are cast off, a single 
layer of cuboid or low columnar cells. 

Vaginal Gland Cyst. — Cysts of tho vaginal glands are apparently rare, 
hut are so difficult to differentiate from, inclusion cysts that the relative fre- 
quency remains uncertain. 



Fig. 301. — Schematic Ili.ustratton’ of Uterus, Tubes, axd Vagina, as Well as of Eela 
T ioNS OF Wolffian and Gartner’s Ducts to Broad Ligament, Uterus, and \ agina. 

Outer portion of Mtiller’s ducts form uterine tubes. ^Middle portions unite to form 
distal portions form vagina. In broad ligament, between tube and ovary, we_ see epoop lo 
or parovarium, composed of many corkscrew-shaped tubules and communicating along 
extremities Avitli collecting duct. They represent tubules of lower wollTian body. Lying 
bedded at inner side of liilum of ovary are fragments of tubules and glomeruli of iippei’ p 
of the Wolffian body. In the drawing, Gartner’s duct can be traced down 
ligament into uterus near internal os and followed through outer portions of cervix to vag 
As a rule, vaginal, uterine, and inner broad ligament portions disappear. (T. S. Cullen.; 

The existence of sparse vaginal glands long questioned, now seems assured 
on good clinical evidence. Globular or ovoid cysts foim at any point hut 
oftener above; they are translucent or turbid and lined either with squamous 
epithelium from the duct or with ciliated cylindric cells. 

Embryonic Epithelial Structure Cyst. — Cysts in embryonic epitheha 
structures, persisting in the vagina, form a most interesting gi-oup ; they origi 
Bate either in Gartner’s duct, Miiller’s duct, or a misplaced ureter. 

Gartner’s duct represents the remains of the wolffian duct homologous wi 
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the parovarian tubules. In the embryo, 
the duct lies in the broad ligament, at 
the side or in the substance of the uterus 
and then applies itself to the latex'al 
vaginal wall and terminates near the 
vaginal outlet, Figxtre 301. It usually 
disappears but sometimes remains trace- 
able throughout its length. Eemnants 
are commoner as one or more disconnected 
segments along the lateral vaginal wall. 
These isolated links may become cystic 
through accumulating secretions. A single 
cyst may develop, or three or four form 
in a line on the lateral or anterior vaginal 
wall, varying in size 'from a few milli- 
meters to a tumor blocking the vagina. 
The covering is vaginal mucosa, but the 
walls proper are composed of fibrous tissue 
sometimes intermingled with bundles of 
nonstriped muscle-fibers. 

When Hiiller’s ducts fail to fuse in 
midline, there is a didelphic condition 
of two uteri and vaginae. In other in- 
stances, partial but not complete fusion 



Fig. 302. — Rudimentary Vagina in 

Wall of Well-forjied Vagina. 

Schematic illustration of blind vag- 
inal poiicli due to imperfect union of 
Midler’s ducts. Loft uterus well- 
developed and its corresponding vagina 
perfectly formed. Right uterus rudi- 
mentary and its cervical portion repre- 
sented by a solid cord. Vagina seen as 
blind cystic pouch. Such cavities may 
collapse, but if distended contain quan- 
tities of exfoliated squamous epithelium. 
(T. S. Cullen.) 



Fig. 303. — Blind Right Vagina Comjidni- 
CATING WITH WeLL-DEVELOPED RiGHT 
Uterus. Vaginal Cyst Formed in Right 
Fornix by Gradual Accumulation of 
Menstrual Secretions. 


takes place when we may have one 
well-developed uterus with a second 
imperfectly formed organ. The cor- 
responding Vtigina unites with the 
lateral wall of the well-developed organ 
and secretions may accumulate to foim 
a cystic tumor springing from the 
lateral vaginal wall, Figure 302. 
When the associated uterus is fairly 
developed and compiunicates with the 
sac, the retained menstrual blood dis- 
tends the blind vaginal pouch. Figure 
303. 

A cyst of the vagina due to a mis- 
placed ureter is recognized by its urea 
content. It is commoner with a double 
ureter. Wliere two ureters and two 
kidneys are found on one side, the ure- 
ter from the lower kidney is usually 
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inserted at the nonnal site while the one connected with the upper kidney is 
carried down further with the wolffiaii duct and is inserted more centrally and 
nearer the inner uretliral orifice. II. is only necessary for the second ureter 



to he carried a little farther 
on to liave it open into or 
form a blind pouch in the 
vagina. 

Other Cysts. — Ecliino- 
cocci arc rare. Gas cysts 
(colpitis emphysematosa), 
Figure 304, are usually 
found in pregnancy; a 
puncture creates a little ex- 
plosion and treatment other 
than cleansinc douches is 
unnecessary as the condition 
is of short duration. 

Diagnosis. — The major- 
ity of cysts are small and 
give rise to no symptoms 
and are accidentally de- 
tected during an e.xamina- 
tion. Moderate-sized cysts 
may cause dyspareunia, 
while larger ones have 
proven a harrier to delivery. 
A cyst located in the pos- 
terior wall is easily mis- 
taken for an abscess of the 
rectovaginal septum, but the 
extreme tenderness of the 
latter facilitates diagnosis. 


Fig. 304. — Cyst of Anterior Vaginal Wall Occurring 
IN Pregnancy. 


The cystlike diverticula 
from the urethral ■ floor 


Entire cyst translucent, with whitish hands inter- 
lacing over surface. Note v/ell-defined blood-vessels. 
X 1. 


are distinguished by pres- 
sure which forces pus out at 


the urethral orifice. 

Treatment. — A' small cyst low down, is easily excised or incised and treated 
with the high frequency current. The mucous membrane covering a larger 
true vaginal cyst is carefully incised until the cyst wall proper is exposed, 
when the tumor is enucleated by blunt dissection and all oozing stopped and 
the wound closed with fine catgut. When the cyst is large, the danger of 
wounding the ureter, bladder, or rectum is avoided by sticking close to its 
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periplieiy as it is dissected out. It is sometimes simpler to open and empty 
the cyst and then let it heal by granulation after sparking the interior out of 
existence. A parovarian cyst of Gartner^s duct would also be best treated, 
if the enucleation promises to be difficult, by electrocoagulation. 

BENIGN SOLID TUMORS 

Myoma and adenomyoma are practically the only benign solid tumors found 
in the vagina. 

Myoma. — Myomata arise in the smooth muscle tissue of the vaginal wall 
as polypoid pedunculate growths or as more diffuse tumors with wide basal 
attachments in the vaginal connective tissue. They are prone to necrosis, 
sloughing, and infection, and occasionally become malignant. The symptoms 
depend on the increasing size of the gi-owth and the obstniction of the passage. 
There is a sense of weight and vesical tenesmus and sometimes partial reten- 
tion. Constipation and rectal tenesmus may develop, and pain on coitus is 
an early symptom. Infection and sloughing produce foul leukorrhea. 

The treatment is enucleation. Pedunculate tumors are easily amputated, 
the vessels controlled, and the base sutured. A large tumor with a wide base 
calls for a large vaginal opening, bisection of the tumor*, and enucleation. 

Adenomyoma. — Adenomyomata of the rectovaginal septum are considered 
with endometi-ial implants (Chapter XXXIX) and form the most important 
gr*oup in this area. At times differentiation is difficult from other benign, and 
malignant vaginal growths, rectal growths, and metastatic tumors starting in the 
cervix. The presence of old menstrual blood, uterine glands, and the char*- 
actei’istic puckering of the overlying vaginal mucosa, with a history of increased 
pain during the menses, help establish a clinical diagnosis. For treatment of 
adenomyomata see Chapter XXXII. 

MALIGNANT TUMORS 

Three types of malignancy are found; carcinoma, sarcoma, and ehorio- 
epithelioma. 

Carcinoma. — Carcinoma due to the extension of a cancer of the cervix is 
common and often calls for the removal of a large cuff of the upper vagina 
along with the utems in hysterectomy, Figure 305. Again, one sees occa- 
sionally a hard nodule in the vaginal wall metastatic from a cancer of the 
uterine body. Primary vaginal cancer is rather rare and usually starts on 
the posterior wall. The initial stage may be single or multiple warts, an 
elastic nodule, oi* a flat infilti'ation. A fungating mass readity breaking down 
and bleeding is characteristic. Another foi'm. is a granular ulcerated area with 
infiltrated margins. Still rarer is a carcinomatous infiltration, rigid and 
contracted. 
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Carcinoma nsually originates in ilic squamous epithelium; when adeno- 
carcinomatous in type, it is thouglifc to siting from congenital cysts or gland 
inclusions of the vaginal mucous membrane, dl is asserted that the trauma of 
a pessary may bring it alx)ub but, on the other handj it is striking to see 



Fig. 305. — ^Adenocarcinoma of Posterior Vaginae Wall ky Implantation fhom 
Unsuspected Adenocarcinoma of Body of Uterus. 

pessaries worn for ten years or more embedded in the hyperplastic inflam- 
matory tissue without any resultant malignancy. 

The symptoms are a^ foul discharge, hemorrhages, dull aching pain, and 
difficulty in defecation and micturition. Ulceration invades the rectum and 
the bladder. The broad ligaments, ureters, and ovaries are involved by 
extension. 

The diagnosis of primary carcinoma is easy until the cervix becomes in- 
volved when the question as to the original seat becomes debatable. ' One must 
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adults, leukorrliea and pain and bleeding may attract the attention. A char- 
acteristic feature of the exfension is (he. frequent penetration of the vesico- 
vaginal septum and the formation of an intravesical herniated mass. Vesical 
distress appears early. There is necrosis and foul discharge -with an infection 
speedily fatal. Pyometra, purulent peritonitis, cystitis, and pyelonephrosis 
ai’e concomitants. 



Fig. .307. — Sarcojia of Yaoixa in Ciriu) Vi:ai!S Old (KirARROjrvosARCOMA). 

Grapelike polypoid masses in vafrinal cniiul, infiltrated vapinal walls, and distended 
globular bladder. (C. Cone.) (Kelly-Noble, (.Ujnccoloyij and Abdominal Surgery, "• 
Saunders Co.) 

The treatment is preeminently radiation, follo-wcd by operation if there is 
any residual mass. 

Chorio-Epithelioma. — Chorio-epitbelioma has often been obseiTed, usually 
as a metastasis from the primary uterine neoplasm ; rarely, the vagina alone is 
the site. It forms a dark red or brown mass with a fairly smooth or necrotic 
sui-face, histologically presenting the characteristic picture of the uterine cborio- 
epithelioma. Where the vaginal tumors are but extensions from a utenne 
gi’owth, they have been known to disappear after the removal of the original 
focus; furthermore, even spontaneous cures have been reported. 
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POSTOPERATIVE COMPLICATIONS 
Shock 

Secondary Hemorrhage 
Pulse Peculiarities 
Temperature 
Vomiting 
Tympanites 

Excessive Pain and Sedatives 

Parotitis 

Pleurisy 

Pneumonia 

Ileus 

Phlebitis 

Embolism 

Intestinal Hemorrhage 

To avoid repetition, I present as a preliminary those principles and details 
which are common to abdominal operations in general. 


PRELIMINARY TO OPERATION 

Consent of Patient. — Imprimis it is always wise to get the patient’s per- 
mission to do whatever the judgment of the surgeon may dictate in her best 
interest. If, on the contrary, the surgeon agi’ccs to have his hands tied, as 
for example, promising under no circumstances to remove an ovary, he must 
abide by his promise unless in an extreme case the nearest relative assumes the 
full responsibility. 

Health of Surgeon. — The surgeon’s physical condition has much to do 
with the success of his work. I would insist that no man in ill-health ought 
to operate as he is mifit to endure the great and often prolonged strain, with 
frequent demands for clear judgment and a well-balanced nervous and musculai 
s^^stem not at the disposal of the serai-invalid. A surgeon with an acute ton- 
sillitis, pharyngitis, ozena, alveolar abscess, furunculosis, pulmonary tuber- 
culosis, or any febrile affection should hold himself debarred from abdominal 
operations on account of the risk of infecting his patient. It is improper 
for any one who has an elevation of temperature to approach the operating 
table. A suppurating wound on the hand also debars surgeon, assistant, and 
nurse. 

Some forty years ago, I lost a simple oophorectomy for extreme dysmenor- 
rhea, done for my friend, H. C. Wood, by operating unwittingly in the initial 
stages of an acute tonsillitis which immediately aftemvards put me to bed foi 
a week; at that time we were only beginning, taught by such tragic lessons, to 
suspect the cause of such a fulminating infection. 
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The surgeon also owes it to the patient, to himself, and to his profession to 
keep his body continnally under discipline, avoiding excesses either in drink- 
ing or eating, not excluding fasting, in keeping regular hours witli sufficient 
rest, and in living an exemplary moral life, inasmuch as all these things affect 
his judgment in his work and even his technical skill in performing an 
operation. 

Examination of Patient. — Antecedent to every abdominal operation, a 
searching physical examination is indispensable for three obvious vitally im- 
portant reasons : First, the particular local trouble may have extended to other 
organs, making an operation more dangerous or futile ; second, the local dis- 
ease may be secondary while the focus is elsewhere ; third, independent of the 
pelvic disease, the patient often has some other affection greatly modifying the 
outlook or eveii contra-indicating operation. 

This matter has assumed an enhanced importance during the last genei-a- 
tion, through the gi’adual realization that distant focal infections are of 
the highest importance, often occupying a provocative relationship to pelvic 
disease and adding to our list of preliminary investigations the teeth, tonsils, and 
sinuses, as well as a routine Wassermann reaction which saves many an ugly 
situation, blood sugar in certain groups, and basal metabolism. If the surgeon 
cannot himself evaluate all these factors, he will do well to lean upon a ti’usted 
internist for cooperation and advice. 

The lungs must be examined, the heart, the arteries, and the urine espe- 
cially for diabetes. Gastric symptoms demand attention. A close inquiry 
into the former history will sometimes reveal a neurosis or even a more or less 
marked mental aberration. In a case in which I repaired the perineum, the 
emotional patient developed a profound melancholia lasting for months. An- 
other’, a pronounced neurasthenic, three weeks after a suspension operation, at- 
tempted suicide by cutting the abdomen with a broken bottle and about two 
montbs later cut her throat with a razor. If the family or a personal history 
reveals any such marked tendencies, the operator will at least work with his eyes 
open as to the risks assvimed which he must then share with some responsible 
member of the family. 

Without such a routine examination in each case, a life will now and then 
be lost from' one or another Unsuspected associated disease. Disease of an 
extrapelvic organ, likely to cause death in the near future, contra-indicates an^’- 
but emergency work. This does not, however, prohibit operating for pelvic 
abscess in pulmonary tuberculosis, where there is a reasonable expectation of 
some yeai-s of life if the pelvic complication is removed. The results of careful 
work in the aged appear almost as good as in the young. (H. A. Kelly and 
llary Shei-wood, “One Hundred Ovariotomies in Women over Seventy,” 
Johns HopJiins Hos}^. Bep., 1893, 3. Also SiirgimJ- Diseases of the Ovaries, 
J. Bland Sutton, 1896, who cites eleven ovariotomies in women over eiehtv, 
all recovering.) 
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It is my own custom, after a 2>i’climinary local and supeificial general 
examination, to fill out a chart filed with the history, emphasizing the need of 
further close investigations and noting just what surgical procedures appear 
to be called for, thus obviating the risk of forgetting any minor but important 
details. Eor cxamjdc, if a patient has had a hemorrhoid much on her mind, 
unless tho gravity of, say, an abdominal operation has made it imperative to 
stop as soon as possible, often no explanation will pacify her when she finds 
that the surgeon has forgotten the hemorrhoid for which she may at some future 
date have to undergo another operation. 

Preparation of Patient. — IIic object is threefold ; To secure the host pos- 
sible physical condition; to quicken the emunctorics and evacuate the intestinal 
tract; and to spend a little time studying the patient herself as a distinct human 
entity, getting acquainted with her, and last but not least securing her 
confidence. 

The amount of prejraration must vary with the widely differing conditions. 
When the general health is good, often but one or two days may be needed to 
evacuate the intestinal tract and for bathing and cleansing the skin. When 
the matter is urgent, as in a cesarean section in an e.xhaustcd patient, all 
lengthy preliminary preparations must be cast to the winds, and the abdomen 
cleansed for tho first and only time just before operating. 

Cases of iuptured cysts with hemorrhage, ruptured pelvic abscess, ileus, 
appendicitis, or a ruptured cctojoic gestation sac should almost be lifted from 
the stretcher on the street to the operating table. 

When the patient is weak and anemic from a progressive disease, it is 
futile to delay in hopes of “building her up” for the operation, and but little 
time should be lost before removing the source of the deteriorated health. 

Poor overworked women with abdominal tumors, pelvic abscesses, or other 
inflammatory diseases, in a depressed, run-down condition, only just escaped 
from the burden of exacting household duties and family cares, show a gi'atifj' 
ing improvement with one or two weeks of preparatory rest in bed with a good 
diet and nutritious interval feedings. Daily baths and nibbings with cocoa 
butter are valuable adjuvants in restoring lost tone, not to forget some nights 
of good solid sleep, even though secured by a mild sedative. 

Simon Plexner found in his analysis of tho autopsy records in the Johns 
Hopkins Hospital that those who had chronic heart lesions, nephritis, and 
other chronic ailments were largety carried off by some terminal infection, 
demonstrating the value of bringing those with any chronic ailment into the 
best possible condition preparatory to any seifious operation. 

In the more timid pre-antiseptic days, no surgeon ever liked to give aii 
anesthetic and to operate without a couple of weeks’ or a month’s preparation. 

The extremely nervous and apprehensive must be managed dilfex’ently, and 
the operation should, as a rule, be done within a couple of days after the 
announcement of its necessity in order to minimize the drawbacks of wakeful 
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nights, disturbed digestion, and agitated anticipations. It is wise sometimes 
to announce the operation just as the anesthetic is given, not, however, without 
a clear understanding with relatives or the responsible family doctor. 

It is a wise general ntle to take from three to four da_ys to make the neces- 
sary preparations, in which time all problems connected with blood, urine, 
focal lesions, condition of other organs will have been worked out and the 
bowels well evacuated. 

The presumption in pelvic tumors is that there is always a fecal stasis in 
the large bowel. One of the best purgatives is the old pill of aloes and mastieh, 
the efficacy of which is thought to be vouched for by their patronym “Lady 
Webster” ; give two each evening for two evening's before operation. Com- 
pound licorice powder (half an ounce) in tablet form, also acts well. As a 
final adjuvant, a low enema of soap and water may be given. With such 
preparations flatulence usually disappears. 

Saline vaginal douches (sod. chlor. 2 teaspoonfuls to water 1 pint) or a 2 
per cent carbolic acid solution should be given twice a day for any offensive 
or purulent discharge. 

On the preceding evening give a general w'aim bath and insure a good 
night’s rest 

Diet is important Liquid diet increases the gas in the intestines; for 
two days before operation, give only meat and bread and butter, and on the 
preceding day soft-boiled egg and toast for breakfast, -white meat of fowl and 
toast for dinner, and ci’eamed sweetbreads and toast for supper. Between 
meals the patient may have beef juice and chicken broth. Fruits, sweets, 
vegetables, and milk are prohibited. 

OPERATION 

It is advantageous and a common thing in these days, though not in those 
of our forefathers, to do several operations on one occasion, removing a fibroid 
uterus or an ovarian tumor and an adherent appendix or even a gall-bladder. 
The major ailment should be attended to first and then if further delay is not 
dangerous, as when the patient is -weakened by loss of blood, another operation 
of equal gi'avity may be added if in the surgeon’s deliberate and best judgment 
it is wise. 

The question of the operation is often literally a vital one. Many a patient 
is killed by a prolonged anesthesia before the operator begins, by slow operating, 
coupled -with much handling of the intestines, -with exposure and ainnecessarj’ 
loss of blood. The surgeon not ahvays acutely conscious of. the importance of 
these factors should yield his place to younger men more keenly alive to the 
control of the common elements makins: for success. 

O 

It may be laid down as a broad rule with many exceptions that an operation 
should be concluded in from a half hour to an hour. 
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A liviDodcnnic of inoii^liia Vs io % p-ain is a groat help in giving courage 
and securing placidity and an adjuvant in the anesthesia. 

1 omit details common to all operations. 

Visitors. — Visitors to (ho operating room should Avear gowns and mouth 
covers and ought never to crowd u]> close to the operating table nor to brush 
against assistants or instrument and dressing tables. 

Length of Incision and How to Find the Peritoneum. — 'J’he incision should 
enable the operator to command all parts of the field and to Avork as rapidly 

as is consistent Avitli due 
attention to details. Our 
predecessors dreaded a 
long incision. Tldiile 
Sir Spencer Wells 
shoAved in his Ovarian 
(iHfl Uterine Tumors 
(1SS2) that his mor- 
tality percentage Avhere 
(he incision did not ex- 
ceed G inches Avas 20.65 
and Avlien it did e.xceed 
G inches Avas 39,43, Avith 
surgical insight he in- 
ferred correctly, “that 
the extent of the inci- 
sion is little less than an 
indication of the gi’avity 
of the case, as it can not 
be supposed that tAVO or 
three inches, more or 
less, of simple division 
of the parietes of the 
abdomen Avould aug- 
ment the danger to this 
amount,” The length of 
the incision in reality 
forms an index to tlie 
complications met and the duration of the operation. The day has long since 
passed aaLcu one Avas justified in exhibiting his dexterity by Avorking through 
a short incision. The shortness of the incision should never restrict the manipAi- 
lations within the abdomen. Difficult operations, such as the removal of large 
adherent tumors, pelvic abscesses, and other inflammatory masses, always 
demand a longer incision to facilitate easy inspection and a freer use of the 
hands. 



Fig. 308. — Excessive Lower Abdominal Obesitv. 

Commonest site for accumulation of fat, eminently suitable 
for lipectomy. 
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Exploratory Incision . — An incision to 
evacuate ascitic fluid and for an explora- 
tion of the peritoneal cavity need not he 
over 3 or 4 centimeters long. With the 
escape of the fluid and collapse of the ab- 
domen, one or tAvo fingers are introduced 
to explore. An incision admitting the 
hand makes all the important abdominal 
organs accessible. 

Incision in Fai 'Women . — If the ab- 
dominal Avails are heaA^}" and pendulous 
Avith fat, a much longer incision must 
be made, as the thick parietes tend to 
obscure eveiy manipulation Avithin the ab- 
domen. In rare cases of enormous accu- 



FIG. 310. — ItOKACTOnS. 

Upper, Avitli teeth, slightly concave, hest 
form of deep retractor, perfectly exposing 
aU parts of pelvic floor. Lower, also 
slightly concave, in several widths, forms 
an excellent retractor of ahdominal walls. 
X It- 



Fig. .300. — Result of Lipectosia'. 

Tile mass of fat never rcaccumulates 
in this site. 


mulations Avith an obscure diagnosis, 
great advantage is gained and the risk 
of suppuration forfended by exploring 
thi’ouah the umbilical ring Avhere the 
Avail is thin. 

In dealing Avith a large, heat'y, pen- 
dulous abdominal Avail, the operation is 
gTcatly facilitated bj’^ excising a broad 
Avatermelon slice from side to side and 
resecting the fatty tissue dovm to the 
muscular wall of the loAver abdomen. 
This not only helps the operator but 
adds enormously to the subsequent com- 
fort of the patient, as the fat ncA-er re- 



396 


GYKJECOLOGY 


turns. The transverse shin and fat 2 )ortion of tlio incision is closed by a few 
linen sutures, uniting a fascial layer found juidway hetweeu (lie skin and mus- 
cular wall with some light chromic gut sutures hot ween. The skin is closed as 
usual, with a little protective drain in each angle in the flanks, Tipre 309, 
Incision for Tuho-ovarian Abscess. — 'i’hc incision for a tuho-ovarian abscess 
should be froju 10 to 12 centimeters long, giving a Inltcr exposure and facili- 
tating the various manipulations. As .soon as the skin incision is made, ills 
wise for the sake of cleanliness and lessened risk of infection to clamp a towel 
or gauze pad all along the edge on both sides. 



Fig. 311 . — Self-retaining Detractor for Ardominal 
Incision, x 


Exposiu-e of Field.— The 
elevation of the pelvis to facil- 
itate displacement of tbe 
visiwra up toward tbe dia- 
phragm and the perfect ex- 
jiosure of the pelvic organs is 
a sine qmi non in abdominal 
suvnerv. 'J’hc advantages of 
this })osturo, now commonly 
called Trendelenburg’s, were 
first appreciated by Barden- 
heuer of Cologne {Die Drain- 
irunj] (Icr PcritoncaUiolilC) 
Stuttgart, 1881, p. 376), as 
uot(‘d by E. Cusliing. 

Before this posture came 
into general use, much dex- 
terity was acquired in manipn- 
latiug the intestines, to keep 
them out of the held, with 


fingei’s and sponges, and often when this failed they were lifted outside on the 
abdomen, exposed, and chilled, a not infrequent cause of shock and death. 

The amount of elevation needed A'aries with the case. In stout women, 
where there is a redundance of intva-ahdominal fat, it may he necessary to 
raise the body to an angle of 45 dcgi'ces. But it must ever be borne in mind 
that an excessive elevation is danaerons, throwing too much strain on the 
diaphragm and the heart especially in a prolonged operation. There is also 
danger in the fact that the posture tends temporarily to check hemorrhage 
which then recurs after the abdomen is closed. Also, a loop of the small 
bowel may in this way readily slip through a hole in the omentum. If ^ 
abscess is ruptured unexpectedly, the table should be lowered at once to avoid 
the distribution of the pus. 

Adhesions . — A common complication is viscera adherent to one another and 
to the parietes. One must always take care in opening the abdomen not to 
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cut into an adherent bowel or a large vein in an adherent omentum — accidents 
more likelj to happen to a dashing operator. As soon as the peritoneum is 
opened, a little air rushes in and separates 
it from the underlying viscera, and the rest 
of the peritoneal incision is made by lift- 


ing up the edges and extending this small 
initial opening. It is best to open above the 
middle of the incision, especially when fib- 
roid tumors crowd the pelvis, in order to 
avoid injuring a high displaced bladder. 

On dropping the head of the table and 
elevating the pelvis and lifting up the 
abdominal walls Avith retractors, one be- 



gins by looking for adhesions and dhdd- 


ing all interfering Avith the perfect in- 
spection of the field and in ' and about 
the pelvis. If the omentum is badly 
adherent anyAA'here, it is best cut off, 


Fig. 312. — STnicxunE of Eecxuac Due 
xo Pelvic T^-FL.■^M^IAXOUY Disea.se, 
Seea' TiinouGii PnocxoscorE, 9,5 Cen- 
XIMEXERS ABOVE AXUS. X 1. 


leaving the attached part to protect the structure (T. S. Cullen). 



Any Avidespread boAvel adhesions 
may be attended to after completing 
the operation, Avhen it is also often 
best not to undertake to separate too 
many loops of boAA'els unless there 
is a prospect of dealing Avith all the 
adhesions ; to sever an adhesion hero 
and there may only provoke an ob- 
struction. 

Pelvic adhesions are often easy 
to separate by gradually insinuating 
the fingers betAveen the structures, 
working them AAuth a shearing mo- 
tion until the utenis and adnexa 
lie free and isolated in the center. 

If an abscess is encountered, it 
is sometimes best to empty it Avith 
an aspirator and envelop it in a 
gauze napkin. 


Fig. 313.— Vermifoem Appexdix (App.) Adher- ^ bilateral pelvic inflammatory 
^-T^To Large Papillary Ovariax Cysx. disease justifying the total ablation 

of the uterus Avith its tubes and 


ovaries is usually better done by bisecting the uterus first (Chapter XXIV) 
and dealing Avith the abscesses last. 
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Dense bowel adhesions to bcnig-n tumors and cysts arc treated by excising a 
little patch of the tumor and leaving it attached to the Iwwel. 

The appendix vcrmiforniis must always Ijo borne in mind and whenever 
adherent removed, wliother or not the adhesions connect it directly with tlie 
operation (Chapter XXVII), Eiguro 313. Often the patient will herself 
request the surgeon to be sure to take it out. 

Vesical Injuries. — Vesical injuries, formerly common, should in these dais 
be rare indeed; if the bladder is torn or cut it must be closed at once with fine 
chromic sutures in two layers. Accidents to the bladder must be guarded 
against in the larger myomatous uteri. Figure 311. 



Fig. 314. ^Extensive Pelvic Ixela.mmatouy Dlsevse mutit Gfwfral Adhesioxs, Dot to 
Tubeuculous Endometritis, Pelvic I’l.KrioMTis, Tuberculosis or Born Tubes anb o 
Bight Ovary. 

Eight ovary is .'5X4X3 cm., iillcd with ims. Drawing cspcciallv intended to 
densely adherent leimifoim appendix. XI. o i * 

Ureteral Injuries. — Injury to the ureters is avoided hy constantly keeping 
in mind their position as well as their possible displacement in large fibroid 
tumors or in a densely’’ adherent snppirrating tnmor. The best place to find 
a ureter quickly is at the pelvic brim, folloiving its course down info the 
pelvis "where it crosses the common iliac artery and where one can note any 
distention hy pressure and piclc it up and follow its course down into the 
pelvis. Injury is also avoided hy sticking close to the tnmor in an enucleation 
and shelling it out of all its loose tissue investments. 

The assui’ance that there is iio injury is gained hy’’ examining each ureter 
hy sight and touch thoroughly before closing the wound. If a ureter is divided, 
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provided it is a clean cut and the ends are 
easily accessible, they can he sewed together 
with fine silk sutures avoiding the lumen. 

Another plan (van Hook’s) is to slit the lower 
ureter just below its cut end and then to pull 
the upper end into the slit and sew it there. 

The divided end of the lower part m\ist be 
tied. If the lower portion of the ureter is too 
involved in disease, the best plan is to open 
the bladder at the nearest point and to sew the 
ureter into the opening. The easiest way to 
do this is to introduce a sound through the 
urethra and push up the bladder at the point 
neai’est the ureter, open it there, and then pull 
the ureter in and sew the bladder well over 

it, making an oblique 
entrance. 

Ligation of the Pedicle. — Chromic catgut is the best 
material to tie off the pedicle of the pelvic tumor of inter- 
mediate size. It is fortunately uunecessaiy any longer to 
warn against using braided or heavy silk ligatures, for- 
merly the cause of troublesome postoperative infection and 
even of fistulas. 

It is best so far as possible to avoid mass ties and to 
ligate all larger vessels separately. If a pedicle is long 
and thin, a single ligature may control it. A thick pedicle 
must be transfixed and tied by two ligatures. 

Avoid cutting the pedicle close to the ligature; also 
avoid cutting the ligature off close to the knot. Death 
from hemorrhage has resulted from a neglect of this latter 
precaution. I once saw a fine operation for inguinal 
hernia on a near relative utterly mined by cutting the 
stout kangaroo tendon too short. The patient felt some- 
thing give after two or three days when the whole dis- 
ability recurred. One must be particularly cai’cful in 
making a tie on the apex of a pyramid of tissue, often 
the seat of a serious postoperative hemorrhage. 

At one time, Lawson Tait’s Staffordshire knot was 




Fig. 315. — Best Type of FTEEni-E 
Holdeb, Graspixg Rouxd Xeedee 
WITH Suitable Eye, Flattened 
under Eye. X 


Flo. 31(i. — F erousson 
F or.cT;p.<;. 

Best for handling 
tissnos Di ijros. 

Ma<le in three 
sizes, of which this is 
the smallest. 


vaunted as a certain preventive of postoperative hemor- 
rhage, but I saw the knot slip and a bad hemorrhage take 
place in a simple oophorectomy in Tait’s own hands. 

A mass ligature to the cervix, including the uterine 
vessels, is also a relic of our early bungling efforts. 
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The ovarian vessels are best tied by transfixing' an interval I call '‘the clear 
space” free from vessels at the enter extremity of the broad ligament and tying 
over the top of the broad ligament, Eigiire filS. 

Hemorrhage. — In all radical operations npon nterns, ovanes, and tubes, 
uncomplicated by adhesions, any serious hemorrhage usually arises from one 
or other of the uterine or ovarian vessels. Early extirpative operations, par- 
ticularly upon largo fibroid tumors, were sometimes accompanied by frightful 
hemorrhage, owing to the failure of the operator to realize that he only needed 
to control these several trimk vessels to prevent any serious bleeding. 

The definite ligation of these 
tninlvs, one by one, as the four 
essential steps, constitutes the 
sheet anchor of evei'y hysterec- 
tomy. 

Whore the operation is apt to 
be prolonged, any loss of blood in 
a weak individual adds to the risk; 
the rule must be to clamp all bleed- 
ing vessels step by step as the 
operation advances. 

As the incision into the abdo- 
men is made, all bleeding vessels 
are caught with fine-pointed deli- 
cate forceps. The pelvic floor 
is a bad place for hemorrhage, 
always to be avoided by making a 
slow painstaking dissection under 
a. nood light. Hemorrhage from 
a. soft sarcoma or a friable carci- 
noma of the ovary, beginning as 
soon as the abdomen is opened and 
the tumor is touched, is not infre- 
quently best checked by plunging 
rapidly through the disease, liberat- 
ing the tumor on all sides and lifting it quickly up and out of the abdomen to 
expose the pedicle which is at once clamped controlling the ovarian vessels 
at the pelvic brim and the vessels at the uterine cornu. The same procedure 
works well also in some extra-uterine pregnancies flooded wdth blood. 

Continuous oozing from broad adherent surfaces on pelvic floor or walls can 
often be cheeked by the endothei-mic coagulation current sprayed over the area, 
producing a superficial slight cooking of the surfaces. 

A firm gauze pack peripherally applied against the bleeding area with 
pressure and brought out into the vagina or at the lower angle of the wound. 



A. Criicliiiig for broad ligament, reducing tissue 
to ribbon. 

B. Koclier-Oclisner, affording firm grasp of 

tissues. 

C. Common tissue forceps. 

D. Fine-pointed forceps for picking up vessels for 
coagulation or ligation. 

X %. 
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also checks hemorrhage; it should he removed in twenty-foiir to thirty-six 
hours. 

Transfusion and Resuscitation.’ — In the operating room, the anesthetizer 
stands next to the surgeon in safeguarding the patient whose life often depends 
upon his watchfulness, judgment, and promptness in action. He should have 
close at hand a tray ready for immediate use with sterile hypodennics of 



Fig. .IIS. — Ci,E.\n Sp.^ce. 

By lifting up tube and ovary an area is developed in outer part of broad ligament wlioro 
both layers of ligament come togctlicr. Index finger seen tbrongli clear space. By transfixing 
with needle, ns shown, and tying over top of broad ligament in direction of dotted line, 
ovarian vessels are secured. 

calTcln henzylate or camphor in oil, tongue forceps, jatv forceps, and sponge 
holders with sponges for mucus in the throat. A printed chart records 
the amount of anesthetic given as well as the pnlse and respiration every 
ten minutes; it is in order to report at once to tlie surgeon any marked change 
noted. , 

The preliminary examination of the patient on entrance includes hesides 

* Lilian K. P. I'arr.ar of llie Woman’s lIos2)iiaI of Xew York City contributes the section 
on transfusion and resuscitation. 
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the routine physical and lahorafory examinations, the blood-pressure and blood 
type. The hlood-pressure is taken before anesthesia and again at the end of 
tho operation. Tlic condition of the patient is estimated 1>y any fall in the 
hlood-pressure Avhile operating or at the end of tlie operation ; a drop of twenty- 
fiA^e or more points from the initial pressure recorded in the Avard indicates 
shock. By using an apparatus Avitli a large dial, tlie rate of hlood-pressure is 
easily read at all times. There is often a drop or a rise before any change in 
pulse or respiration can he detected. 

It has been tho custom in the First DiA'isien, 'Woman’s Hospital of Ycav 
Y ork City, for the past scatji years to give 2r)0 to HOO c.c, of gum acacia 
glucose solutio]! intravenously avIkmi the l)loo(l-j)ressnre drf)ps tAventy-fiA'c or 
more points. Sealed ampules containing the sterile solution are kept ready, 



Fig, 319. — AmacATioN of Br.ooD-PKn.ssuKK Apparatus. 


and a container Avith sterile needles and thermometer attached is ready' for 
instant xxse. "With a Y txxhc and a. clamp on the rubber txxhing, the rate of the 
iloAV is easily regxilated. Foxir to fix'e c.c. (according to body' Aveight; 'J-Bv 
4 c.c. per minute for a patient AA'eighing from 100 to 150 pounds and 5 c.c. 
per minxxte for a patient weighing fi’om 150 to 200 poxxnds) are given per nnn- 
xxte at 105° F., temperature being maintained by' hot-Avater bottles on the tube 
and below it, or by' ether poxired oA'er the txxhe if necessary' to cool the sohxtion. 
A Bovee thermometer near the needle sIxoavs the temjxci'atxxre of the solution 
entering the vein. For poor-risk patients or in long operations, the gum glucose 
is started at the beginning and continxxed throughoxxt the operation, maintaining 
the hlood-pressure by the gum acacia and so lessening the fall in the alkali 
reserve (carbon dioxid) of the body and combating acidosis, as AA'ell as dimin- 
ishing vomiting incident to the operation by the glucose supplied to the 
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liver. The rate per minute must uot be increased as tbe amount of glucose 
thus given is based upon experiments by Woodyat and bis covorkers, wbicli 
showed that an individual absorbs 0.8 gram per kilogi’am of lx)dy weight 
per hour, !Moro glucose becomes a diuretic and passes out of tbe system cai'rj*- 



ing oiY tbe body fluids. It is Avell, bowever. to increase tbe amount of gum 
glucose given to 10 c.c. per minute as tbe abdomen is about to be closed and for 
tins time only; tins acts as a stinmlant to tbe kidneys, frequently enabling tbe 
patient to void after tbe operation, by reason of tbe increased amount of 
urine excreted. 
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A 20 per cent solution of glucose is used widiouf the gum acacia (at the 
same rate of 4 to 5 c.c. per minute according to Imdy -weight) in the vomiting 
in pregnancy, and in peritonitis, for its food value. Five hundred c.c. is the 



Fig. 321. — Cr.EA.\.sAnLi: SYRiNon witu Thi!i:i:-\Vav .‘^topcocic U.sed ix 0 .\e-Maa' ^Iethod of 

DiurcT TiiAx.srn.sio.v. 


usual amount given at one time, to he repeated once or twice in twenty-four 
hours until the patient takes nourishment orally. In postoperative suppression 
of urine, the rate of administration of the glucose solution, 20 per cent, is in- 

creased beyond the capacity 
of the liver for its diuretic 
ell’cct. Five to six hundred 
/ \ glucose 

j S j solution given over a period 

hour is the usual 

— — amount. Fluid should theu 
^ u bo given freely by mouth, 

I \J 'll rectum, or under the skin 

rv . If there is shock due to 

Donor 'Recipient , , , 

^ hemorrhage, the gum glucos 

„ „„„ ^ solution maintains the circu- 

“■ ''™ latioii mtil a donor is typa^ 

and a transfusion given. 


Donor 


'Recipient 


Fig. 322. — Position in One-Man Method of Donor and 
Recipient. 


In the Woman’s Hospital, blood transfusions are often given before opera 
tion to increase resistance as well as to replace the loss of blood in operation. 
Various transfusion methods have been tried out and although all of 
them have given satisfaction, all have been discarded in favor of a simple 
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one-man technique. We believe anv procedure, however simple, is still fraught 
with so much danger if a mistake occurs that it is safer to use a svringe abso- 
lutely under the control of the one 
who gives the transfusion, which 
at the same time can he cleansed 
and iiecleansed at will without as- 
sistance and without disturbing 
either patient or donor. 

W. W. Babcock, in an address 
upon “Resuscitation during Anes- 
thesia,” asked “How efficient a 
life-saving station have you in 
your operating room ?” — a ques- 
tion every surgeon might well ask 
himself and then institute the drill 
Babeock recommends. 

Should a patient during oioer- 
ation show evidence of collapse by 
failure of circulation and respira- 
tion, the anesthetist must report 
immediately to the surgeon the need of resuscitation. 

When the surgeon gives the order to resuscitate, the following measures 
are carried out, with the object of maintaining: 

1. Circulation 

2. Respiration 

3. Body heat 

The circulation must he reestablished within seven minutes. 

Ancslheiisl: 

Place patient in Trendelenburg position. 

Hold jaw forward. 

Place forceps on tongue and pull tongue out of mouth. (Rhythmic traction.) 

Sponge mucus out of mouth. 

Give oxygen. 

Watch color, pupils, respiratory movements, pulse at wrist or temple. 

Report at frequent intervals to the surgeon. 

Report need for hypodermics of catfein sodium benzoate, T.5 grains: camphor 
in oil, 2 grains; fedrin, 1 c.c. (for circulation) ; homoeamtin, 2 c.c., 10 per 
cent solu.fion (for respiration). 

Opendor: 

Order hypodermics. 

!^^ake rhythmic compression of chest. 



Fig. 323. — Oxe-Max Method Showixg Emeroexcv 
P ii’E Line. 
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If abdomen is open, massage heart by rbytlimic compression with one band 
over left diaphragm and the otlier hand over the chest wall, at the rate 
of 30 compressions to the miinite, as the intravenous solution is given. 
Compress abdomen as second assistant blows into patient’s mouth. 

Give as a last resort a hypodermic of 5-20 minims of 1 : 1000 adrenalin 
solution into the heart muscle in the third intercostal space close to the 
sternum, Avith a long, fine needle attached to syringe. 

Perform tracheotomy in marked obstniction of trachea from mucus. 

First Assistant: 

Give intravenously in arm 10 minims of 1:1000 adrenalin solution Avith 
200 c.e. of saline solution at a IcnijKiraturc of 105° P., cutting down 
on A'ein if necessary. Watch radial pulse; stop solution the instant the 
pulse shoAvs improvement; rencAv if pulse again shows failure. 

Second Assistant: 

If there is no response to rhythmic compression, extend the patient’s arms 
over the head (Sylvester method if possible, 10 movements per minute). 
Compress patient’s nostrils; place gauze over mouth and blow at regular 
short intervals into the patient's mouth. 

Thi/rd Assistant: 

Stretch sphincter ani. 

Act as general assistant. 

Head Nurse: 

Bring tray (kept sterilized and ready in each operating room) containing: 
Sterile hypodermics filled Avith : 

Caffein sodium benzoate, 7.5 grains. 

Camphor in oil, 2 grains. 

Eedriu, 1 c.c. (for circulation). 

Homocamfin, 2 c.c., 10 per cent solution (for respiration). 

Adrenalin solution, 20 minims. This hypodermic should have an extra 
long, fine needle attached. 

Sterile funnel and tube wdth connecting tip, thermometer, and needle, all 
attached and ready for instant use. 

Medicine dropper, scalpel, catgut, ligature carrier, needles, needle lioldei, 
scissors, thumb forceps, artery clamp, cotton balls, flask Avith 300 c.c. 
of saline. 

Adrenalin solution, 1:1000. 

Assistant Nurse: 

Bring oxygen tank, blankets, hot-water bottles. 

Give hypodermics when ordered. 

Drainage . — N statement when to drain and Avhen not to drain is tantamount 
to a declaration of the operator’s personal faith. 
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In the eighties, in Lawson Tait’s time, we drained whenever the abdomen 
was opened, fearful lest a little serum or blood might accumulate in the abdo- 
men. This was justified by the utter uncertainty of the outcome due to the 
fact that there was no adequate hand disinfection. 

The rule to-day is drain hut rarely, some excellent operators say never, 
crying, “Fort mit dem Drain,” as Werth of Kiel cried, shocked by the wound 
infections once, “Fori mit dem Catgut.” 

My own belief is that the drain is occasionally of extreme importance and 
definitely life-saving. 

It is used in our abdominal work with one or more of several objects in view : 

1. When the peritoneum has been seriously contaminated, as for example, 
in removing an acute abscess or in enucleating a carcinomatous confix from 
above. 

2. When it has not been possible to extirpate all of an infected focus, 
a part remaining adherent to the pelvic wall or floor or elsewhere. 

3. Where a ragged bowel has been sutui’ed and there is doubt about the 
sutures holding. 

4. Where there is reason to expect a capillary hemorrhage from denuded 
areas. 

5. To drain the peritoneum of an extensive effusion. 

6. As a telltale in a possible postoperative hemorrhage. 

The simplest drain is an iodoform gauze wick wrapped loosely in thin pro- 
tective rubber, forming a cigarette 1 to 2 centimeters in diameter, introduced 
either from the floor of the pelvis into the vagina or from the lower angle of 
the incision down into the peritoneum, the vaginal drain always being prefer- 
able. A drain should always he peripheral and ought never to pass between 
loops of bowel. 

When introduced to relieve the peritoneum of the burden of absorbing 
blood and serum, it is always sufficient to lay an abdominal wall drain just 
inside the cavity, trusting to the posture of the patient and the tension within 
to cause the fluid to find the drain and escape by capillary attraction. 

Tho utility of such a drain is over within forty-eight hours, or when it 
ceases to function, as evidenced by the cessation of the flow. A little twisting 
facilitates the removal. A silkworm gut suture laid in the track of the drain 
and left loose is used to close the opening. 

Glass tube drains are not satisfactory, as the pressure of the lower end 
sometimes causes a fistula. 

Y hen there is an infected focus in the pelvis, the tract must he kept open 
until it granulates up from the bottom; such a drain ought to have its exit 
vaginally. 

I here is no doubt at all but that a good drain for a day or two often 
obviates a stormy distrcssin>r convalescence. 
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A necessary precaution : Avoid choking the drain, either at its vaginal or its 
abdominal exit; a choked drain is -worse than none at all. 

The Eowler posture, Figure 32^1, after operation is sometimes invaluable in 
assisting the drainage admirably secured by a G.'ifch bed, Figure 325. 



Fio. .32-}. — Fo\vi.fu’.s !Mi.airoi) ok ])I!aina(.k. 

Tliorax elevated to cause lluids to gravitate into pelvis instead of upuaid toward 
diaphragm. 

Closure of Incision. — In closing, an incorrect apposition of the walls often 
causes a hernia of the linea alba. A fine linear scar should be an objective. 
The best method of closure brings into approximation layer by layer the three 



Fig. 325. — Gatcii Fbamu. (W. D. Gatch.) 

important layers — ^peritoneum, muscles and fascia, and skin. The speedy 
union of the divided peritoneum almost always prevents any skin infection 
from invading the abdominal cavity. In the deep fascia over the recti lies 
tlie chief source of strength against hernia, and by uniting this layer firmly the 
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muscles in tlieir slieatlis are lield also and, therefore, as a rule, do not need 
separate suturing. If there is a thick fat layer, it should he united by a fine 
continuous catgnt suture. Accurate apposition of the skin margins prevents 
contamination from without. 

The first step in the closure is the union of the peritoneum by a continuous 
fine catgut suture. The next step is to lay from one to three figure eight 
silkworm gut sutures, embracing skin and fascia, about 5 centimeters apart. 
The purpose of this is to take the tension from the continuous suture which 
unites the fascial layer. The silkworm gut sutures are placed but not tied until 
all other sutures are in place. The next step is the union of the fascia by a 
continuous medium-sized chromic suture from end to end, A fine contimious 
silk or linen suture is used to bring the skin margins into accurate apposition. 
The skin sutures are cut in about seven days, and the silkworm gut, in from 
eight to ten days ; the latter come out easier if removed the day after being cut. 
Eor closure of the skin, some prefer the Michel clamps as less likely to provoke 
any superficial suppuration. 

Affections of Abdominal Incision. — The three troublesome affections of the 
abdominal incision are general or local infection of the wound, a hematoma 
developing under the skin, and a hernia developing at a later date in conse- 
quence of a weak spot left in the wall or foianed after an infection. 

Infection is usually signalized by an elevation of the temperature, by 
local pain, and by some hardness, or swelling with tenderness. If this occurs, 
it is best to open at once and drain it and dakinize the area. The old motto 
applies here, “A stitch in time saves nine” ’, early intervention may save the 
whole wound area. It is not wise to temporize with a small opening, but better 
to open the area wide enough to secure free continuous drainage and free 
access of the sterilizing solutions. 

A hematoma forming a localized lump, sometimes discolored, in some part 
of the incision should be opened and drained to obviate suppuration later. 

Heniia may be unavoidable in a bad suppurating wound with abdominal 
drainage. 

Abdominal Dressing, — The best abdominal dressing is abundant fluffy 
sterile gauze on the wound held in place by broad adhesive straps across the 
abdomen. Such a dressing alone is often sufficient. A large abdomen is 
best supported by a well applied Seultetus bandage. Such a dressing should 
not be changed until the fifth to the seventh day if all is going well. 

POSTOPERATIVE CARE 

The after treatment is usually more or less routine. Certain minor dis- 
turbances, more or less closely simulating possible serious complications, may 
arise and assume importance for a time. 

Abdominal operations are often attended by more or less depression, varv- 
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ing in intensity according to tlic Adtality of tlic patient, the loss of blood, and 
the duration of the operation. 

General Care. — While the operation is nnder Wi\y, the bed is well warmed. 
If hot-water bottles are nsed, 1 Avonld never leave them in the bed with an 
nnconscions patient, as I have seen serious burns from this cause; several 
ovariotomy patients with sloughs about the hips, and one with a had burn 
on the heel crippling her for two years; in my very first ovariotomy for a 
huge tumor, the one drawback was an extensive, deep, hot-water hag hum on 
the right thigh. In one there was a leaky bag and the badly burned hack 
required constant care for eleven months. Hospitals have repeatedly had to 
pay thousands of dollars for just such avoidable stupid accidents. 

The room should be darkened and the patient kept in quietude in exclusive 
charge of her nurse who ought not to leave her alone; I have known women 
to get out of bod while only semiconscious, either to allay' their thirst, or to 
find niorphin. One of my earliest abdominal hysteromyomcctomics, an old 
Irish woman, got out of bed and traversed two rooms and a brick pavement to a 
toilet in the yard, A mulatto girl with an extensive suppurative peritonitis 
persisted in getting up and lying on the floor as she had never slept in a bed. 
Both of these recovered. 

The advantage of the bed, utilizing the convaloscoice as a rest cure, cannot 
be overestimated, sometimes making uj) the wear and tear of years of hard 
work and suffering. 

It is best not to insist upon keeping the dorsal posture for days; on the 
contrary, the patient docs better if she is turned on one side or the other soon 
after the effects of the anesthesia have passed. If she becomes bed weary after 
four or five days, she may be lifted in a sheet on to a cot, while the bed iS 
shaken np, aired, and changed. 

As to family’- and friends, the general rule is that the fewer the visitors 
the better and shorter the convalescence, but there are exceptions. Sometimes 
the worst visitor is the best loved nearest relative; on the other hand, such a 
person may be a bulwark throughout. Gossipy, meddlesome, officious friends 
who spend time criticizing the nursing must be kept out. 

The need of a binder worn to prevent rupture is overestimated. I advise 
binders in fat w’omen, or where the abdominal wall is lax ; with most, however, 
it is a question of comfort. 

The patient’s personal care devolving upon the nurse is so important that 
I add a few directions. 

When consciousness returns, hands and face are bathed in cool water and 
the mouth cleansed with a gauze sponge dipped in ice w’-ater. If there is a 
tendency to choke with mucus, the fauces must be wiped out with a clean 
napkin. When strong enough, a gargle of warm water relieves the thirst and 
the unpleasant taste of the anesthetic. 

The head is best kept low, without a pillow at first, assisting breathing an 
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lessening naxisea. A hair pillow nnder the flexed knees adds to comfort. 

If tired and restless, a tepid sponge hath, followed bj gentle rubbing and 
a cup of hot chicken broth or beef tea, may take the place of a narcotic. 

If there is much pain, a hypodermic of % or 14 gi’ain of morphin may 
be given when consciousness has fully retuiaied, to be repeated if necessary 
during the first night. jMilder sedatives are useless, but the morphin ought 
not to he continued over thirty-six to fortj'-eight hours ; it should also be given 
with caution to a woman of a neurotic type. 

Nausea. — Anesthesia naiisea is variable and is most pronounced after 
ether and long operations. Nourishment should be withheld while it is active. 
A little cracked ice during the first twelve hours alleviates thirst and if the 
nausea persists, a warm nutrient rectal enema of a small cupful of peptonized 
milk and the yolks of two eggs, with salt, may be given every eight hours. A 
good adjuvant is an enema, given with the first hypodermic — 2 ounces of coffee 
and t/o ounce of the infusion of digitalis, if the pulse is weak, with eaiough 
salt solution to make 8 minces. Nausea is often relieved by teaspoonfuls of 
hot water, or a drop or two of tincture of capsicum in water, or a quarter of a 
drop of creosote in a tcaspoonful of limewater. A mustard plaster over the 
pit of the stomach helps. Wliere there is much persistent nausea it is well to 
let the patient drink about 4 ounces of hot water so as to wash out her owui 
stomach. The treatment of severe forms of vomiting is best carried out by 
w'ashing out the stomach occasionall 3 % 

Food. — The first food given should be a teaspoonful of albumin in water 
or ginger ale, or hot weak tea, at half hour intervals, increasing the quantity 
as the stomach becomes tolerant. Strong coffee is also occasionally valuable 
as a stimulant. Milk is unsatisfactorj' as a nile on account of the acid stomach. 

Egg albumin is a tasteless nutritious food, prepared by beating up the 
whites of four eggs into a liquid froth and allowing it to staiul in -a cool place 
for an hour or more, wEen about 50 c.e. of the liquid albumin is drained off 
for use. Another preparation is : Pour the wdiite of an egg over half a glass of 
finely crushed ice, stirring gently, and adding a little sugar and lemon, made- 
fresh every six to tw'elve hours, according to the time of year. Give a tea- 
spoonful or two at a time, mixed in 2 or 3 tablespoonfuls of cold w'ater, with 
a little additional sugar. 

Additional articles of liquid diet are chicken broth, beef tea, and the various 
gi'uels. Hot oyster soup, with the oysters taken out, is an appetizing addition 
to the diet list. Whey and clam juice are good. 

From 120 to 250 c.c. of nourishment will be taken in this way in the 
second twenty-four hours, increased to 300 to 400 c.c. in the third. 

Thirst. — Thirst is sometimes consuming, and the patient in her desire to 
allay it scarcely know’s what she is doing. I had a despei’ate ovariotomy 
case who reached down to her feet and pulled up a hot-water bag and drank a 
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quart of tlie warm Avatcr. A iicgrcss Avitli a general gonorrheal peritonitis, 
witli a drainage tube in her abdomen, got out of bc-d, Avalked into the hall, and 
drank a large quantity of water from the spigot of the cooler. Neither was 
apparently hurt by her experience. 

The best Avay to treat thirst is to meet it as far as possible preventively by 
a rectal enema of one liter of normal saline solution while still on the operating 
table, elevated G or 8 inches. By' comjraring the charts of a hundred abdominal 
cases Avithout encmata Avith a hundred in Avhich they Avere administered, a 
remarkable alleviation of thirst as Avell as reduction in the A'csical irritability 
Avas noted in the latter group. 

Bladder. — Eor vesical irritability, give s])irits of nitrous ether, 20 to 30 
drops Avell diluted every' tAvo hours. 

Tavo things are liable to give trouble, overdistention of the bladder and 
inability' to empty' it completely. Not infrequently great complaints of puzzling 
postoperative joelvic pains are due merely to a distended bladder, so easily 
relievable. Any' persistent complaint should be investigated by a microscopic 
examination for pus and by' cafhetcrizing for residual urine. 

A disastrous sequel is a more or less acute cystitis, sometimes persisting for 
Aveeks, due, as Arthur Curtis has shoAvn, not so much to our too zealous 
catheterizations as to the fact that the patient in the disturbed condition of her 
pelvic organs and at the same time under the necessity’ of voiding ly'ing on 
her back is prone to accumulate residual urine Avhich soon stagnates and excites 
a violent inflammation. This complication is avoidable by catheterizing after 
she has evacuated in order to determine the quantity' of residual urine. When 
this is found, she should be catheterized once or twice daily, and a Aveak 
solution of nitrate of sih'cr (1 : 1,000) injected. It is thus clear that a 
postoperative cystitis is not due to catheterization but to the neglect of it. L 
is sometimes better to leave a mushroom catheter in the bladder for several days. 

Bowels. — I believe surgeons are often overanxious to start the bowels mov- 
ing. If the patient does Avell in other Avays, it need cause no Avorry if the 
boAvels seem sluggish and do not move OA'cn until as late as the fifth day. Often 
after a couple of day's of feverish eflbi'ts, if the patient is let alone, they Avill 
act spontaneously'. 

As a routine, I give on the evening of the second day' something that Avill 
operate by the following morning. Calomel is efircacioirs and as a nile well- 
borne by the patient, given in one dose of 2 or 3 grains, or Yi to Yg 
hourly for six hours, folloAved in the morning by' citrate of magnesia. About 
two hours later, an enema of 100 c.c. of oHa'c oil Avith 30 c.c. of glycerin should 
be slowly injected into the loAvcr boAvel. If this is not etfective, Avait four to 
six hours before making another attempt, consisting of a pint of Avater and 
soapsuds at a temperature of 110° F. with half an ounce of glycerin. 

A saline enema used by C. P. Noble is : 
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Mix and inject into bowel. 


It is not advisable to nse more than two enemata during the third da j ; it is 
better to assist tlie calomel by castor oil or magnesium sulphate in i/^-ounce 
doses or by a pill of aloin, strychnin, and belladonna. 

An altemative which is, I think, more satisfactory, is two aloes and mas- 
tick pills at night, about thirty-six hours after the operation, or 5 grains of 
cascara, followed in the morning with an enema of 4 ounces of oil, an ounce 
of glycerin, 2 drachms of turpentine, and enough soap and water to make a 
pint. After this let the patient alone until evening or even for twenty-four 
hours. 

With the bowels once moved, they should be evacuated every other day. 

Tympany, the cause of much distress, is usually quickly relieved by a free 
evacuation. Drop doses of tincture of capsicum or a few drops of tincture 
of nux vomica in a teaspoonful of hot pepper tea, arc good adjuvants. A 
rectal enema of 90 c.c. of milk of asafetida is also effective. 

Temperature. — The temperature in every convalescence needs most careful 
watching. On the second or third day it is not uncommonly elevated to 
100° E. (or even 101° E.), usually dropping wdth the first free evacuation. 
This slight rise which appears to be due to absorption of a fibrin fennent, may 
exceptionally be prolonged for several days. A persistent temperature, how- 
ever, above 100° F. is generally due to infection, either of the wound or in 
the peritoneum. A sudden rise in temperature, sometimes attended with 
chill, toward the end of the first week, often indicates suppuration in the 
incision. The wound should be inspected immediately for any hard, red, 
tender areas on one side or the other, the stitch or stitches at that point 
removed, and the lips of the incision slightly separated, to favor the discharge 
of pus. With the escape of pus, the temperature falls. 

Pulse. — The pulse is likely to remain quickened by twenty or thirty beats 
for three or four days after anj' severe operation. If the general condition is 
good, and the pulse full and compressible, this need give no anxiety. The 
normal course is a steadily falling pulse; a rising pulse always calls for a 
careful investigation. In general a pulse from 120 to 130 beats needs watch- 
ing; a pulse of 140 beats needs very close watching; a pulse of 1.50 beats needs 
anxious watching. Temperature and pulse should always be studied in associa- 
tion. If the pulse is high, from 120 to 140 beats, combined with a high tem- 
perature, after the first day, when the bowels have been freely moved, there is in 
all likelihood an infection. The most satisfactory sign of progress is a free 
evacuation of the bowels with a falling pulse and temperature. 
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Facial Expression. — Eaoial c.xin-cssion is significant and taken together 
Avitli tcmperatnrc and pnlso is a good index of the general condition. A bright 
natural expression is to be looked for during the normal convalescence; a 
flushed, dusky, anxious, haggard, or a lack-luster look indicates trouble. 

Sutures. — In from one to two weeks, usually, the patient gets out of bed, 
the day depending on the seriousness of the operation and her recruiting 
powers. Speaking generally, it is safer to get up earlier if the incision is a 
small one. I have tried getting my ])atients up in two or three days, but do 
not like it: the poor need the extra- rest and care, and the well-to-do demand 
it. The best one can say is that it can be done without apparent added risk. 

Recovery. — It is well to tell our patients that some of the original dis- 
comforts may persist for mouths and disappear by degrees; complete recovery 
to health often takes a year or a year and a half. 

Fresh air, change of scene, rest, freedom from cares, good diet, regulated 
bowel function, and cbcerful companions are invaluable aids in convalescence. 

Most women need the supervision of the family doctor for some months 
after returning home. I often insist, as a most saintary prescription, on an 
hour’s rest recumbent in a darkened room, after tbe midday meal. 

POSTOPERATIVE COMPLICATIONS 

Marked deviations from the normal comprise complications varying m 
gravity all the way from the simple functional and local disorders easily 
relieved to gi-ave systemic manifestations which may be fatal. 

Normal convalescence may be attended with certain minor discomforts, as 
a rule neither excessive nor prolonged, leaving the patient fairly comfortable 
by the third or fourth day. Sometimes, however, these discomforts persist 
or become exaggerated or pass over into a variety of other untoward phenomena. 

Greater skill and acumen are often demanded in detecting these complica- 
tions and in adopting prompt measures to overcome them than in doing a difficult 
operation ; skilled surgical attention is, therefore, as important in convalescence 
as at an operation. It is unwise for the surgeon to ojierate and consign Ins 
patient wholly to other hands when it can be avoided. The operator s best 
assurance as to the patient’s welfare after the operation lies in his knowledge 
of the conditions found and dealt with at the operation, backed by the.satisfac 
tory thorough inspection of the entire field before closing the incision. 

Shock. ^ — In all abdominal operations, the prevention and treatment o 
shock demand special consideration. No matter how serious the condition, 
if shock is not already present, its development may be prevented by using 
conservative and restorative measures in advance of the emergency, 
means the delay of any operative procedure, if possible, until the optimum 
condition is secured compatible wdth the disease, or, in an acute c ondition, _ 

^ The section on shock ts contributed by William E. Lower of Cleveland, Ohio. 
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performance only of operative measures necessary- for the emergency, major 
procedures being postponed until the patient is restored to an optimum physical 
condition. In operating upon a had risk, general inhalation anesthesia is to 
be avoided in favor of local anesthesia and nitrous oxid oxygen analgesia. 
Any extensive exposure of the viscera must be avoided as the most potent cause 
of a lowered body-temperature as a whole. To counteract the effects even of 
the unavoidable visceral exposure, a hot-water mattress on the operating table, 
hot packs, or diathermy, available throughout the operation, should be used. 
Water should be urged by every route, and to insure the most rapid hydration 
of the tissues, at least 3,000 c.c. should be given daily by hypodennoclysis, 
utilizing Bartlett’s suggestion by adding sufficient novocain to make a Vs 2 per 
cent solution. 

Transfusion of whole blood should be used Avithout stint. Every hospital 
ought to have a number of donors Avith various blood-groupings ready for 
instant call, so that there need be no delay in applying this most useful and 
efficient method of restoration and conseiwation. The sui’geon should also not 
content himself Avith a single transfusion if the patient is not doing aatII, but 
in suitable cases giA'e ti'ansfusions before operating, at close of the operation, 
and even later. 

IntraA’-enous glucose solution, also, effectWely combats shock (p. 404). 

^ The protection of the myocardium is especially important; if impaired, 
one or more courses of digitalis Avill usually suffice to invigorate the heai’t 
action sufficiently for a safe operation. Rest and sleep must be aided by 
environmental control and sxAitable narcotics, except in jaundice, Avhen nar- 
cotics, especially morphin, are contra-indicated. 

An efficient restorative has recently been discovered in novasural, Avhich 
removes edema in ascites, and relieves strain upon the heart and kidneys in a 
manner little short of marvelous. 

An optimum temperature should be maintained by hot packs or better yet 
by diathermy after the operation as aa’cII as during the operation. 

The value of morphin in peritonitis, present or impending, has been weW- 
knoAvn ever since Alonzo Clark introduced the method of physiological dosage 
bearing his name. By assuring the utmost degi-ee of physiologic rest, morphin 
is probably one of our most efficient aids in preventing shock in bad risk cases 
of any type. 

When shock is actually present, like measures should be employed, for the 
fundamental principles for both the treatment and the preA’ention of shock are 
also based on fundamental demands of the organism ; namely, abundant Avater, 
abundant oxygen secured by the maintenance of efficient circulation, restora- 
tion and maintenance of proper body-temperature, assurance of mental and 
physical rest and sleep, aA'oidance of sui’gical trauma or its reduction to a 
minimum. 
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If these basic rules are carried out, practically any operation anatomically 
possible can ultimately be performed. Tbe surgeon must ever be guided 
strictly by tbe individual indications and should avoid any preconception as 
to tbe day and hour of tbo operation, that is, be should follow tbe lead offered 
by tbe patient’s condition. 

I have found that a hypodermic of atropin helps to prevent shock. In- 
travenous or intracardiac injection of adrenalin is a heroic measure only used 
in desperate cases. Stimulating and nutritive enemata should be given on 
tbe table and later at intervals of from four to si.\ hours. An excellent enema 
is: Twenty grains of ammonium carbonate, Avilb sufficient, water or beef tea, 
at a temperature of 100° E. to make an 8 ounce mixture, slowly injected. 
When reaction sets in, diminish the carlronate of ammonium and add yolks of 
two or more eggs. 

In shock, while the stomach may tolerate a large amount of fluid, there is 
little or no absorption. Later, nourishment, and stimulants should be given 
in small quantities, an ounce or two an hour. Gentle friction with alcohol 
helps when reaction sets in. 

Shock from an exhausting hemorrhage is helped gi'catly by transfusion or 
by a salt solution under the skin. 

Eecovery from shock is indicated by the gi*adual rehabilitation of all the 
vital functions: the pulse increases in strength and becomes more regular, 
respirations are deeper, the temperature rises, the color improves, the expres- 
sion becomes brighter, and the utter apathetic listlessness disappears. When 
in a few hours the general condition apparently improves further, and there is 
some vomiting and desire to change the position, the prognosis becomes yet 
more favorable. 

Secondary Hemorrhage. — A frightful and fortunately rare sequel is a 
secondary hemorrhage. The pelvic organs arc so richly supplied by large 
vascular channels that death can occur quickly if a ligature on a large artery 
slips. Such an occurrence is due to an error in the technique and is, therefore, 
more frequent in the hands of the inexperienced. In my early work, I met it 
as often as once in a hundred abdominal cases. 

The chief causes are: 

1. Defective tying 

2. Cutting a ligature too short 

3. Trimming the tissue too close to the ligature 

4. Undue traction on the ligature after tying 

5. Ligating surfaces which exert a pull in opposite directions 

6. Shrinkage of tissues within the grasp of a ligature 

7. Extensive capillary oozing 

In placing a ligature, one must always allow for the strain of vomiting or 
coughing later on. 
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Pulse Peculiarities. — A convalescence is ideal when the pulse is hut little 
quickened, the temperature only slightly elevated, the abdomen soft, and the 
recovery frona nausea rapid. 

Since the pulse and temperature constitute an excellent barometer of the 
patient’s condition, deviations from the normal should be noted and watched. 
If the pulse is already quickened before the operation, ranging say from 100 
to 130, some acceleration is to be expected. A rise of twenty to thirty beats 
after a long operation is to be expected, and this is apt to persist for some 
hours or even a couple of days and need cause no anxiety. One of the best 
signs of reaction is the gradual drop in pulse rate. There is cause for anxiety 
when the pulse, previously regular, quiet, and but little quickened, begins 
after twelve or more hours to rise to 120, 130, or 140 beats per minute. If in 
conjunction with this there is a rise of temperature and the patient assumes a 
distressed look, complains of pain, is nauseated and vomits occasionally, and 
the abdomen is tympanitic, septic infection may exist. It is, however, a mis- 
take to consider even a very high pulse as indicating a fatal outcome. I have 
repeatedly seen patients recover whose pulse was as high as 140 or 150 for 
hours; in one instance it ranged between 150 and 162 for three days and was 
followed by an uninterrupted recovery. 

I removed an ovarian cyst from a feeble old woman whose pulse went up 
to 210 during the operation, and one of my residents, by carefully counting 
the cardiac impulse over the pericardium, made it at one time 240 per minute, 
and yet she recovered nicely. 

An intermittent pulse is fairly common after a rapid rate during opera- 
tion. A markedly intermittent pulse in the latter stages of an infection is 
cause for grave apprehension. 

Occasionally one meets a slow pulse, but usually it was also slow before 
operation. 

Temperature. — Subnonnal temperature is indicative of profound depres- 
sion arising from shock, hemorrhage, or the gnadual retrogi’cssion of the vital 
functions preceding death. The temperature may fall slightly below normal 
during or immediately after an operation from the refrigerant, depressing 
effect of the anesthetic, especially with ether, but quickly returns or rises even 
above the normal upon the application of external heat. 

A sudden fall of temperature after recovery from the immediate effects of 
operation, associated with an increased pulse rate, is one of the signs of 
liemorrhage. 

"When malaria is prevalent, or a patient comes from a malarial region, a 
sudden rise of temperature calls for a blood examination, when anxiety may 
be relieved by finding the plasmodium. 

Vomiting. — Eausea and vomiting often follow an ether administration. 
Vomiting is a complication when persistent or excessive. 

The personal peculiarities and idiosjmerasies of an irritable stomach or a 
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tencloncy to excessive nausea arc an important factor in the case and should 
be iinpured into before ibc operation. 

Yoniiting may last from one to ibrec days and exceptionally longer, as a 
rule qnieting down if tbc stomach is let alone. In peritonitis the vomiting 
becomes more fi-cqnent. and retching in character and the ejecta consist of a 
little yellow or black bile, expelled in small quantities. An excessive emesis 
associated with severe intermittent ])ains and a failing pulse, with slight eleva- 
tion of temperature, points to intestinal obstruction when the vmnited matter 
may soon become feculent. Occasionally the retching is due to one or more 
ascarides which are sooner nr later ojecf(‘d to the great relief of the host. 

Give the stomach rest so long as it is irritable, maintaining nutrition hj 
rectal alimentation. Internal medication is usually of little service, but lime- 
water occasionally allays excessive irritability. A few drops of the spirits of 
chloroform may bo given at. intervals; bismuth subnitrate and morphin in small 
doses are valuable; a drop or two of tincture of capsicum in a tcaspoonfnl of 
hot water is of value. If the bowels have not been moved, prompt relief 
often follows evacuation. 

Occasionally relief follows a stomach lavage with a weak boric acid solu- 
tion, when after two or three washings the vomiting ceases. 1 resort to lavage 
when doubtful whether or not there may be an oi)Scure peritonitis or ileus; 
several times it has seemed to -save life. Its happy clfect was illustrated iu 
a patient from whom an enormous subperitoneal myoma was removed; all 
went well until the sixth day when she cried out with intense epigastric pains 
and vomited violently, apparently going into collapse. Although but an igno- 
rant woman, she declared her bowels were closed and she must have a passage 
or die. I used gastric lavage with immediate relief. 

A hot-water bag, ice-bag, or weak mustard plaster, applied to the epi- 
gastrium, usually adds to comfort and may insure relief. 

Tjrmpanites. — Excessive tympanites is a distressing sequel. The distended 
abdomen is sensitive and pressure on the, stomach and diaphragm interferes 
with respiration and digestion. I have seen death due to paralysis of the 
diaphragm where an autopsy revealed no other discoverable cause. Palpita- 
tion of the heart and disturbed rhythm are frequent concomitants. Tympan- 
ites, like the variation in ' piilsc rate and temperature, is, however, usually 
without serious significance, being d\ie simpjly to intestinal atony or constipa- 
tion and promptly relieved by some patience and appropriate measures. 

A turpentine stupe to the abdomen is a well-tried mild remedy. The stupe 
is made by wringing out a broad piece of flannel in hot Avater containing tui- 
pentine, 60 c.c. to the liter; if left on too long or too frequently repeated, 
it blisters. 

The introduction of a rectal tube into the loAver boAiml Avith a discharge of 
flatus often affords prompt relief. It may be Avell to leave the tube fn sihi 
for several hours. 
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HoiTmaii’s anodyne, 20 minims to a draclim, given on cracked ice, is a 
good internal remedy ; also 5 drops of turpentine in emnlsion or on loaf sugar 
udll stimulate peristalsis. 

The evacuation of the bowel l>y an active purgative, such as magnesium 
sulphate, citrate of magiresia, or a pill of aloin, strychnin, and belladonna, 
followed by repeated enemata of oil or soapsuds, is the best means permanently 
to relieve tympany, to be used when milder measures fail. 

An excellent remedy is an intramuscular injection of pituitrin, the nurse 
holding herself in readiness to give a glycerin (20 c.e.), turpentine (0:0 c.c.), 
soap, and water enema within fifteen minutes. 

A good treatment for distressing tympany is lightly to brush the abdomen 
with a cautery, heated dull red and, drawn quickly over the abdomen, hardly 
touching the epidermis. When the entire abdoine]! has been gridded in this 
way, the patient often expels the flatus in volumes ; so great is the relief that 
I have known women, almost paralyzed with fear at the sight of the red hot 
tip, to request the treatment on a slight return of the trouble. 

L. M. Sweetnam, of Toronto, in extreme cases heroically put his patient in 
a knee-chest posture and introduced a rectal tube, when as the tube passed up 
behind the utenis volumes of gas escaped. In like manner I relieved a woman 
desperately ill with a barrel-like abdomen which was as tense as a drum and 
with a pelvis so choked with ballooned intestines that the rectal tube was use- 
less, by chloroforming her and introducing, in the knee-chest posture, one 
of my long rectal specula through a bowel collapsed up to the sigmoid flexure; 
gas escaped freely, and she recovered. 

Excessive Pain and Sedatives. — Pain is often a question of temperament. 
Highly sensitive, nervous women will often complain excessively, v.’hile the 
more phlegmatic and those used to self-control, suppress any outcry and only 
complain if questioned. Pain is a variable factor, not depending upon the 
gravity of the operation, and cannot bo predicted; it is undoubtedly less in 
those who are drained. 

Hnassoeiated with other untoward symptoms it calls for no alarm as it usu- 
ally subsides in from twenty-four to forty-eight hours. ]\Iorphin addicts com- 
plain most bitterly and are slower reaching the quiescent period. If sedatives 
are withheld when pain is severe, this latter group becomes exhausted in one or 
two days and is less importunate, and it then becomes easier to break the dnig 
habit by eliminating all anodynes in the convalescence. The moral effect of 
such a triumph over real pain, and the realization that it can bo done without 
morphin, are of great value in restoring the moral stamina. 

Ordinarily, I do not object to one or Uvo hypodennics of morphin, enough 
to give relief in the first twenty-four hours, but no practice is more pernicious 
than the persistent use of a sedative whenever the patient clamors for it. The 
genei-al tone of a patient who has stood the pain with but little anodyne is far* 
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better at tlie end of a week, A good combination is to nse say Vq, or % grain 
of morphia with V-i grain of codein. 

If there is doubt as to peritonitis, one must not obscure symptoms by 
doping. 

Parotitis. — Inflammation of a salivary gland is a rare distressing sequel; 
from the third to the tenth day after operation, a swelling appeai-s in front 
of the ear, gradually spreading until it involves the entire gland, sometimes 
associated with an edema of the side of the face and the neck. There is marked 
tenderness and pain grows constantly more severe and the fever rises as high 
as 105°, the jaw is stiff, and there is an extreme malaise with evident septic 
absorption. The parotid secretion is suj)j)resse(l, or becomes punilent. 

The infection clears up gradually in milder cases, or it runs its course to 
suppuration, or even, rarely, gangrene and death. 

When the pus is not liberated by an incision, it sometimes bores into the 
external auditory canal and into the deep neck and postpharyngeal space, or 
even through the olivary foramen into the cranial cavity. By venous throm- 
bosis the infection may spread into the cranial cavity or pyemia may result 
(Blair, Surgery and Diseases of ihe Mouth and Jaws, 1017). 

The etiology has greatly pmc/.lcd clinicians; because it is generally a sequel 
to an abdominal operation, it has been ascribed to some mysterious selective 
relationship between abdominal and i)clvic organs, such as appears in reversed 
order in the ovarian and testicular swelling's com jdi eating mumps. It is to 
be noted that it does not follow any special type of abdominal operation. 
There is further conjecture as to the avenue by which the infection enters the 
gland. A contributing factor is without doubt a foul mouth. It is my con- 
viction that a postoperative parotitis is due to the thumbing of the parotid 
gland by the anesthetizer, who clamps his' apparatus on to the face with his 
thumb and fingers, hooking his thumb behind the ja'sv and bruising the gland 
throughout a more or less prolonged operation. This contention seems sus- 
tained by the fact that 'svith the types of anesthesia, which dispense with all 
jaw manipulations, this complication is practically unknown. 

The treatment is first prophylactic; namely, to attend to oral asepsis before- 
hand, and to keep mouth and throat clear by a suction apjiaratus when secie- 
tions are troublesome, and above all to avoid all pi’essure upon the parotid 
gland, especially in taking the pulse at the temporal artery. The anesthetist 
should also avoid hooking up the jaiv. With an infection developing, an ice- 
bag should be applied and morphin given to relieve the pain, and when the 
inflammation is intense and especially when a point of softening is felt, an 
incision should be made down to the capsule of the gland which is incised 
while further efforts to locate the pus are made by pushing a blunt-pointed 
forceps in one or more directions until the abscess is found. Free drainage is 
usually followed by immediate relief and recoveiy. In any extensive cut- 
ting operation, the great danger is injury to the facial neiwe. Sometimes it 
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is well to‘ incise freely down to tlie gland, to pack tlie wound, to wait a day 
or two for the localization of tlic suppuration, and tlien evacuate as described. 
J. A. Danna of E'ew Orleans, by making a cuiwcd incision around the angle 
of tlie jaw, evacuated the pus and avoided an unseemly scar. 

Pleurisy. — Pleurisy, comparatively rare after celiotomy, occurs either in- 
dependently or as a symptom of a septic infection ; it is rarer than pneumonia. 
A tuberculous form may be associated with tuberculous peritonitis, with an 
insidious onset masked by the peritoneal symptoms. 

Septic pleurisy is usually associated with mild grades of infection and 
appears four or five days after the onset of the septic symptoms with an abrupt 
rise in the temperature, a chill, and an accelerated pulse. 

1 have noted five pleurisies in over twelve hundred abdominal operations. 
Four were mild and readily passed off. The fifth followed a difficult operation 
for the removal of large cystic myomata weighing thirty-nine pounds and she 
did nicely after her operation, but while sitting by a window was seized with 
severe pain in the left side with a quickened pulse and a temperature of 102° F. 
and friction rales ; a week later there was a relapse with effusion which quickly 
subsided, when complete recovery supervened. 

The symptoms are usually characteristic: Difficult painful breathing on one 
side, a short hacking cough, diminished j'cspiratory movements, and friction 
i-rdes. 

It is important to distinguish this carefully from a pulmonaiy embolus of 
moderate size which is commoner one or two weeks after operation and gives 
rise to a sudden severe pain with embarrassed respiration and eardiac action. 
Any marked local signs of pleurisy are wanting. 

Pneumonia. — Postoperative pneumonia arises from exposure in the opera- 
tion, or the irritating effects of an anesthetic, or the inhalation of foreign matter 
(inspiration pneumonia), or the lodgment in the pulmonary arteries of septic 
emboli from a focus at the seat of operation. It is often blameable upon a 
prolonged and unnecessarily free use of ether and is distinguished from the 
embolic form by its earlier onset, Avithin the first twenty-four hours. 

Nonseptic pneumonia occurred seven times in seventeen hundred cases. 

The prognosis is favorable ; the crisis is soon passed. 

A septic embolic pneumonia may arise many days after the operation, and, 
if mild, may terminate as an ordinary pneumonia. It often appears also as 
a concomitant of a general septic infection, when it becomes a determining 
factor in (he fatal issue. 

In two pyemias disseminated patches of septic pneumonia Avere discov- 
ered at the autopsy, not found in the careful preliminary physical examination. 

Heus. Ileus after operation results from an interference AA’ith intestinal 
peristalsis cither by the strangulation of a knuckle of intestine under a band 
of adhesion or by an adhesion of the boAA-el to a raw surface or by adhesions 
of the boAAcls among themselves about a septic focus or by the incarceration 
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of a loop of the intestine tlirongh a hole in tlic omentum or, finally, hy a simple 
rotation and twist of a loop on its axis. 

The first sign is a griping pain more or less localized in one part of the 
abdomen, and occurring in jraroxysms as often as every few minutes, begin- 
ning gradually and increasing to a maximum of intensity and subsiding. At 
the onset of tlie paroxysm, the expression is one of intense pain, followed by 
a cry as the acme is reached. 

The peristaltic wa\’e can lie seen if tlic abdominal walls are thin; the 
distention is greatest above the ohstrnetion. Jf tlic obstrnetion is hut partial, 
fluids and flatus pass with gurgling, often audible at a distance. The tense 
mnscnlar contraction of tlie peristaltic wave can he felt by the hand. Tollow- 
ing the paroxysm the prostrated patient is birlcwed with a cold sweat. 

The most, important symptom is tlie diilicnlty in moving the bowels and 
the failnro of flatus to pa.'^s from tiie rectum. While one or two passages may 
he secured at the outset from tlic lower bowel, after tliis nothing follows, in spite 
of cA^eiw efiort, and imrgatives only aggravate the vomiting. 

The elevation of temjieratnre is moderate and tlic pulse at first holds up 
well. Nansen and vomiting confimie persistent and distressing from the begin- 
ning. The contents of tlio stomach arc first ejected; later, as the vomiting 
is more frequent and violent, tlic ejecta consist of little mouthfuls of bile and 
mucus followed finally hy a dark sfereoraecons fluid, and at last hy liquid fecal 
ejecta. The abdomen soon becomes swollen, tympanitic, and tender. 

With the exhaustion towaixls the last the vomiting may cease, and the 
delusive calm is hut the precursor of the collapse. Finally the extremities 
grow cold, the eyes look sunken and the face pinched, wliilo the pulse becomes 
rapid and shotty. 

If the ileus is not speedily relieved, death soon takes place either from 
exhaustion or from gangrene and peritonitis. Apart from a septic complica- 
tion, the patient may hold out for many days, especially if the strangulation m 
incomplete or low down, A woman weakened before' the operation succumbs 
soonest. 

It is vitally important to make a correct diagnosis as early as possible, 
as upon this hinge the immediate remedial measures. Hens must not be 
confused with an aggimvated tympanites, often giving rise to similar symp- 
toms ; it may he for a time indistinguishable, when the abdomen is swollen and 
tender, and the bowels are slow to respond, and there is some persistent vomitus. 
Add to this picture the intestinal tormina common for a few days after opeia 
tion, and the picture of an early ileus at times seems almost complete. I® 
tympanites, however, the general pain is rarely so severely paroxysmal, tbe 
pliTse is fairly normal, there is not the profound depression, and them is 
an absence of the grave facial expression with an ileus ; finally, anxiety is i® 
lieved hy a copious evacuation, when the abdomen becomes soft and the ten 
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deriiess lessens. If the condition is fair it is safe to wait, and a few houi's or a 
day will settle the matter by the expulsion of ilatns. 

The differentiation between ileus and peritonitis may be easy or difficult, 
especially since both conditions may be present at once. Ileus in an infec- 
tion due to adhesions around a septic focus represents a conseiwative eflort 
to localize the infection. The rise in temperature, the quickened pulse, and the 
localized tenderness are here the best evidences of the complication. 

It is important not onl}’ to recognize an ileus but to determine its position. 
If the stoppage (unfortunately relatively uncommon) is in the rectum or 
sigmoid flexure, the distention will be more uniform, the retching less fre- 
quent, and the pain not so great. In the small intestine, the stoppage will be 
found on the border between the distended and the collapsed bowel, often easy 
of detection if the abdominal walls are thin. A partial obstruction presents 
less urgent symptoms. 

In eighteen hundred cases, I reopened four times for ileus with two I'ccov- 
eries and two deaths. The successful results followed early diagnosis and 
operation. 

Prophylaxis at the time of the operation is the keystone in treatment; it is 
for this reason that an ileus is far less likely to occur in skilled hands : 

1. Knuckle adhesions must be freed. 

2. Adhesions binding small intestines to the pelvic floor and walls must 
bo freed. 

3. Peritoneal bands must be' severed. 

4. Openings in the omentum must either be closed by suture or excised, 
or else the omentum must be tucked up above, noting before closing that no loop 
of bowel has slipped through any hole. 

5. Denuded surfaces must, so far as feasible, be covered with peritoneum. 

G. Distended intestines should never be lifted out to be replaced with 

diffic\tlt.y. 

7. A sound omentum must be interposed between intestines and abdomi- 
nal incision. 

8. xVny loop of intestine twisted on its mesentery must be readjusted. 

0. The posterior pelvis must be filled after an operation by adjusting the 
loops of rectum and sigmoid and excluding small intestines. 

10. A drain must never lead in between the loops of the bowel. 


■VTidespread adhesions of intestinal loops in their natural mutual relations 
ought not to be broken up unless the pei-istalsis has l^een obviously interfered 
with. 

1 ho treatment of a suspected ileus is directed toward securing a free move- 
ment of the bowels by a large dose of calomel by the mouth, or by high enemata 
of soap and water, Avith a drachm of turpentine to the pint, given hourly. 
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Turpentine stupes on the abdomen are valuable for the paroxysmal pains. 
If these measiu’es fail and the patient is in good condition, it is best to Avail 
a few hours and then try again. If the vomiting is not frequent and the 
patient retains and absorbs nourishment, it is sometimes well to wait and watch 
even as long as two or three days. If, on the other hand, the signs are per-' 
sistent and urgent and there is an increase in pulse rate with paroxysmal pains 
and vomiting becoming suspiciously stcrcoraceous, the course is an immediate 
operation. 

The operative alternatives arc, in a case too had to stand anesthesia or any 
prolonged operation, an ileostomy under local anestliesia exposing and suturing 
a loop of small hoAvel to the parietal peritoneum at a point as far from the 
stomach as possible. If the obstruction is near the cecum, a whole loop may 
be brought out on to the surface and opened in a few hours to be restored'. 

If the point of obstruction is obvious, it will be sufficient to release it and 
see the current flow on into the empty bowel beyond. A twist of the bowel 
may suffice simply to throAV the loop back into its normal position. 

If the adhesions are more or less general and there is great uncertainty 
as to the efficacy of separating any one group, it will be better to anastomose 
the distended bowel as low doAvn as possible to the ascending colon. 

Separation of adhesions between the intestines should be done with the 
greatest care, and, in case an unavoidable injury to the muscular coat occurs, 
it should be I’epaircd with very fine silk or linen sutures in a straight round 
needle. 

Phlebitis. — Phlebitis in the femoral vein occurs as a postoperative com- 
plication in a little less than 1 per cent. I have seen nine in twelve hundred 
operations; once one began in the left leg and crossed to the right. It com- 
monly appears two or three weeks after operation. 

It is to be anticipated wffien there is some persistent slight elevation of 
temperature associated with pain, more or less severe, in one side of the pelvis. 
Sometimes careful measurement of the thigh shows a definite enlargement of 
the to-be-affected side from one to three days before the more obvious signs of 
a femoral thrombosis. 

Phlebitis is prevented by extreme care in keeping out all infection and 
by handling the structures to be left in the pelvis as little as possible. I once 
abruptly cut short a phlebitis epidemic by correcting an assistant who m a 
theatrical way hammered the common iliac veins each time he introduced a 
retractor. 

The local treatment of an established phlebitis consists in keeping the limb 
elevated and in the application of cloths saturated with a warm solution of 
lead water and laudanum or in wmrm fomentations. A slight flannel pressure 
bandage helps relieve the pain. The Paquelin cautery lightly touched over 
the inflamed vein often relieves. Spontaneous recovery occurs in a month 
or two. 
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Embolism. — Pulmonary embolism stands in intimate relationship to throm- 
bosis of the pelvic veins. Since !Mahler's work in Leopold’s clinic elucidated 
the clinical signs and the underlying pathological conditions of thrombosis and 
embolism following gj’uecologieal operations, many cases have been observed 
and studied postmortem, notably by Olsbausen, Wyder, and Gessner (see C. 
Ruge’s Festschrift ilher totliche Lnu^enemholie). The sequence is a throm- 
bus in a pelvic or femoral vein, its dislodgment and escape upward with the 
current through the heart and into the pulmonary artery, if the omlx)lus is 
small the attack is characterized by precordial distress, pain, and dyspnea, 
associated with a quickened pulse, and after one or more attacks the patient 
may recover. Lusk observed a case in which the lodgment of an. embolus in 
the lung was immediately followed by the rapid diminution of the marked 
edema of the leg. With the escape of a larger emholus, the patient com- 
plains suddenly of severe pain in her side or under the shoulder-blade, suffo- 
cation and extreme precordial distress as she sits elevated in hed with a pro- 
foundly distressed expression, gasping for breath, with all the auxiliary respira- 
tory muscles brought into play, while a cold, clammy sweat hedews the face; 
as she grows more cyanosed, the mind, at first clear, becomes clouded until 
the exitus occurs. On the other hand, she may die in a few minutes or sec- 
onds as in the following case : 

The operation was for a papillomatous ovarian cyst with an extensive 
ascites. The enucleation was difficult, leaving some flat nodules scattered over 
the pelvic floor; she made a satisfactory recovery until the fourteenth day 
when she sat propped up in bed. To an assistant making the rounds that 
night, she said she felt unusually well. At twelve o’clock she awoke, com- 
plaining of a numbness in the left leg. The nurse, supposing it came from 
a cramped position in bed, helped her to turn and rubbed the leg vigorously for 
a few seconds ! Suddenly with a sharp cry she complained of frightful roar- 
ing in the head and suffocation, while the pulse became weak and intermittent, 
the breathing spasmodic, and in a few seconds she was gone. Such is too 
often the dreadful dramatic end. 

Aside froirr the clinical signs detailed, Mahler lays gi'eat stress upon a 
persistent frequency of the pulse out of all proportion to the slight elevation 
of temperature. With the attack, the precordial pain, and the dyspnea, there 
is usually a rise in temperature coincident noth a jump in the pulse rate; 
the latter drops speedily while the pulse remains high, due, it woidd appear, 
to the increased resistance and the elevation of blood-pressure occasioned by 
the plugging of one of the larger circulatory channels in the lesser system. 

There is no possible treatment for the severer cases, but for those which 
are characterized by a succession of milder attacks, perfect quiet with entire 
fi-cedom from any exertion are important. 

Wyder said he would no longer undertake any serious operation in the 
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presence of an edema with a liigli pulse rale cr signs of thrombosis, provided 
the general condition sanctioned delay. 

Under no circnmstances shonld an cdcmalons leg he massaged in the 
convalescence. 

The occurrence of such a fright ftil accident, with a small percentage 
frequency even with the best care and even after so simple an operation as a 
ventrofixation, inculcates the lesson that the surgeon must never call any opera- 
tion simple and perfectly free from risk. One whose; vitality is depressed and 
who is anemic should he watched -with especial solicitude. A history of at- 
tacks of thrombosis add to the risk of an operation. 

All cases of local tenderness and elevation of temperature with a quickened 
pulse, with evidence of the formation of thrombi, should he guarded with espe- 
cial care, kept longer in bed, and any active evacuation or straining rigorously 
guarded against. 

The avoidance of an artificial anemia, produced by excessive loss of Wood 
during an operation, and the use of transfusion must he considered as an 
important prophylactic measure. 

With absolute rest, small doses of'morphin should he given to quiet the 
circulation and relieve mental anxiety; digitalis is taboo. 

Intestinal Hemorrhage. — I have known of three deaths from a lieraorrhage 
from intestinal ulcer; one was in the practice of Thaddeus Eeamy of Oincm- 
nati, another was related to me by Ecla-Walla of Ihidapest, and the third was 
in my own clinic after an operation for a large left streptococcus pyosalpnix. 
The latter operation was by Hunter Rohh ; the abscess nipfured in the enuclea- 
tion, and the patient died four days later with an extensive intestinal hemor- 
rhage and a septic peritonitis. 

The autopsy revealed a round ulcer of the duodenum 18 millimeters m 
diameter, with an erosion of a small vein 1 millimeter in diameter, while the 
large and small intestines contained soft reddish coagula in immense quan- 
tities, estimated at about 2 liters. 
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ANATOMY 

Normal 

Variant 

SELECTION AND EREPABATION OF PATIENT 
SOLUTION AND INSTRUMENTS 
ADMINISTRATION 

In 1000, Cathelin {Les injecUons cindwaUs, 1903) first produced caudal 
ancstliesia in dogs by injecting cocaiii into the sacral canal. Following tbe 
introduction of the much less toxic drug, novocain, Stoeckcl in 1900 success- 
fully used sacral anesthesia in obstetrics. One year later, Liiwen and Gros 
increased the intensity of the anesthesia by adding sodium bicarlxmato to the 
novocain solution. Other contributions arc from Labat {Bcrjioml Ancslltcsia, 
1022), Lewis and Bartels (‘"Caudal Anesthesia in Genito-nrinary Surgery,’' 
Bxtrg., Gijncc., cG Ohst.j 1010), Schlimpert, Goldenberg, Thompson (“Au 
Anatomical and Experimental Study of Sacral Anesthesia,” Ann. Snrg., 1017), 
Fret?:, Brenner (“Sacral Anesthesia,” Axm. Sxirg., 1024), jMeeker (“Instnimen- 
tarium for Local Anesthesia,” Axin. Sw’g., 1024), A. J. School, Jr,, (“Sacral 
Anesthesia in Urology,” J. Urol., 1021), Lynch (“Sacral Anesthesia,” .ha. J. 
Sxirg., 1018, Anesthesia SuppL), Shaw, and others (D. R. Pickens, “One 
Hundred Cases of Anesthesia, with Commend.,” J. Tenn. 2[ed. Ass., 1010; 

1^. Harris, “Regional Anesthesia, or Nerve Blocking,” Tx\ Am. Sxirg. Ass., 
1017). 

Anatomy. — Nox'mid. — The lamiuai of the lowest sacral segment do not 
coalesce mesially, resulting in the absence of the fifth spinoiis process and the 
formation of the sacral hiatus at the lower extremity of the canal. Correspond- 
ing to the inferior articular processes of the last sacral vertebra are two little 
prominent tubercles known as the sacral cornua. The hiatus, usually like an 
inverted V, is defined by the cornua and the foiirth spinous process which lies 
in midline and a little above the cornua. Figure 32G. It is covered by the 
sacrococcygeal membrane, a thin layer of fibrous tissue stretching between 
sneium and coccyx and bounded on each side by the sacrococcygeal ligaments. 

'1 he sacral canal, jn-isinatic in shape, extends from the hiatus to the upper 
limit of the sacrum to join the spinal canal of which it is the continuation, 
Ihis has two walls, an anterior .and a posterior, the fonner resulting from the 
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Lision of the bodies of the vertchrnj and tlie latter, from that of the vertebral 
laminre. Within the canal, swnng in a bed of areolar tissue rich in blood 
supply, is tho dural sac about Avhich the inJraspinal venous plexuses form a 
rich network, with its continuation — the filum terminale, Eigure 327. Brandl- 
ing from the borders of the dural sac which completely surrounds the canda 
equina are the sacral and coccygeal nerves. According to 'I'liompson, the dural 
sac ends near tho second sacral vertebra, and the average distance from the 
sacrococcygeal membrane to the termination of the sac is 5.8 centimeters. 

Varkini . — The introduction of the needle into the sacral hiatus is some- 
times made difficult by the presence of anomalies and pathological changes. 

The following variations 
arc tlie commonest found: 
curwiture of the lower 
sacral bone segments with 
more pronounced angula- 
tion in the male than in 
the female; the amount of 
closure of the sacral 
arches ; partial ossifica- 
tions of the sacrococcvgeal 
membrane ; the number of 
sacral vertebrae; the pro- 
trusion of an interver- 
tebral disk into the lumen 
of the canal ; and the 
asymmetry of the sacrum 
due to traumatic or patho- 
logical lesions. 

Selection and Prepara- 
tion of Patient. — Not all 
patients are temperamen- 
tally fitted for sacral 
anesthesia. It is unwise to use it on high-strung, excitable, apprehensive 
individuals, especially those who obstinately demand a general anesthetic 
after the advantages of caudal anesthesia have been explained to them. Where 
anomalies and pathological lesions of the sacrum are known to exist, general 
anesthesia is usually preferable. Patients with severe cardiac disease, es- 
pecially with hypotension or angina pectoris, should be given a light ether 
rather than caudal anesthesia. In addition to the usual preparation for 
surgical operations, it is well to make certain that the patient has no idiosyn- 
crasy to morphia by giving her 1/4 grain on the evening previous to operation. 
If this test is negative, she should receive % grain before going to the operating 



Fig. 326. — Site of Puncture {Cros.s) tiirougu Sacral 
Hiatus Is Center of Triangle Formed by .Joining 
Sacral Cornua and Fourth Sacral Spinous Process. 
(Labat, Regional Anesthesia, W. B. Saunders Co.) 
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using a 2 ccnliniefcr liypodorniic Jiocdlt*, tlio skin over the hiatus and tlie 
sacrococcygeal nicnihranc aro anesllielized. AVlion the wheal raised hy this 
has been massaged away, tlio tip of tlio index finger is placed so that the apex 
of the hiatus and the edge of the lumen or the cornua can he felt A 10 cciiti- 
meter Lahat needle is now thnist in heneath the tip of the finger at an angle 
of about 45 dcgTecs witli the skin surface, pierces the sacrococcygeal membrane, 
and continues on until it strikes the anterior wall of the canal when it is 
withdrawn 2 millimeters and the hub dropped downward toward the gluteal 



After piercing sacrococcygeal inembrinie, needle impinges on anterior wall of sacral cana 
and passes from position 1 to position 2 in direction of the arrows. (Labat, Regtono 
Anesthesia, W. B. Savmders Co.) 

cleft, reducing the angle with the skin surface from 45 to about 20 degrees. 
It is then, carefully thrust on up into the sacral canal, avoiding contact with 
its posterior or anterior wall by increasing or decreasing the pressure exerted 
by the finger previously placed at the apex of the hiatus, Eigure 328. In fat 
patients with obscure landmarks, one depends entirely upon tactile sensation 
derived from the point of the needle as it pierces the sacrococcygeal membrane 
and comes in contact with the anterior wall. 

The needle is pafssed about 5 centimeters into the canal, a syringe attached, 
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and the aspiration test perfonned to make certain that a hlood-vcsscd or the 
dura has not hvon penetrated. If blood is aspirated, the needle is -withdrawn 
about 1 centimeter and the aspiration repealed before the solution is injected. 
If spinal fluid appears, the injection should not he given. Under these safe- 
guards, the solution is slowly forced up into the canal, taking six minutes to 
inject the first 10 c.c. The blood-pressure and pulse are taken every two 
minutes as the injection progi'csscs and every five minutes thereafter to the 
completion of the operation. If the blood-pressure drops more than twenty 
points, 5 minims of an adrenalin solution should be injected into the (hdtoid 
mnscle and no more solution forced into the canal until the pressin-c approaidies 
normal. In the course of ten minutes, 20 c.c. of a 3 per cent solution of pro- 
cain can be injected with little or no discomfort to the patient. 

If force is necessary for the injection of the solution, the needle should 
bo readjusted as the point might be beneath the periosteum or the entire needle 
might lie outside the canal. In the latter case, edema on tlie posterior aspect 
of the sacrum is usually observalile. 

Unfavorable reactions characterized by an increase in restlessness, disturbed 
pulse rate and blood-pressure, dyspnea, or, occasionally, coma and convulsions 
are attributable to proeain intoxication following too rapid absorption into the 
blood stream. Ey carefully adhering to the aspiration test and slow adminis- 
tration of the solution, this sort of reaction is practically avoidable. There is 
another type of reaction characterized by a sense of weakness, with a droj) in 
blood-pressure and a decrease in pulse rate and occasional nausea and vomiting, 
which is probably due to paralysis of the sympathetic nerves and more apt 
to occur following the injection of large amounts of sobition, resulting iii a 
high difi'usion uj) the vertebral canal. Adrenalin, cafl'ein, and intravenous 
glucose are often of great value in combating these last-mentioned scqudte. 

The area anesthetized varies with the amount of solution injected. The 
anesthesia involves the perineum, the inner and upper aspect of the thighs, 
the postc'rior surface of the scrotum, bladder, ischiorectal foss;e, urinary 
sphincters, vulva, vagina, cervix, and the posterior aspect of the sacrum with 
a portion of the buttocks. Eailure to secure anesthesia occurs in 10 to 1.1 
per cent of the reported instances. In a group of 2.10 in the Brady Urological 
Institute, failure occurred in 1.1 per cent, due, for the most part, to faulty 
technique in the introduction of the needle or to the presence of anomalies. Be- 


cause of the ease and relative safetv Avith Avhich it can be administered, the 


freedom from the discomforts and complications so common after general 


anesthesia, and the marked relaxation obtained, sacral 


anesthesia is of extreme 


value in gmiito-urinary, rectal, attd perineal surgery and is wortbv of much 
wider use than it has at present. 
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ABDO^l 1 XATi II YSTKT{ BaTO:\IY 

Hoavaki) a. Kktaa' 

INDICATIONS FOR OPERATION 
METHODS OF HYSTERECTOMY 

Extirpation by Continuous Incision from Side to Side 
Sagittal Bisection 
Horizontal Bisection 
DRAINAGE 
CLOSURE 

Indications for Operation. — The removal of the uterus with diseased 
ovaries and tubes by tlic abdominal route is advisable Avhen : 

1. Efl’orts at conservation Inu'c failed. 

2. The uterus is involved in inflammatory products or buried under masses 
of adhesions or beneath a bladder and rectum adherent over the fundus, as ui 
some gonorrheal and tuberculous cases. 

3. In addition to the extensive lateral disease, the uterus is subiuvoluted 
or thei’e is a chronic metritis. 

4. Incurable disease of the tubes and ovaries is complicated^ by a uterus 
containing myomata. 

5. The enucleation en masse is technically easier and therefore safer tbau 
the removal of the lateral structures alone. 

6. There is cancer of the body of the uterus. 

7. Both ovaries are the seat of papillary, dermoid, or multilocular cysts. 

When tubes and ovaries are excised, it is wise to remove the uterus also, 
since it is then useless and a source of danger, especially in voinen over forty. 
It is easier to remove the uterus with its adnexa than adherent tubes and ovaries 
alone. The complete extirpation affords a bettor Anew of the entire pelvis, 
ligation of the uterine artery gives better control of licmoiTliage ; raiv areas 
are more easily covered; the operation is shorter; and better drainage is se 
cured, if called for. 

For these impoi’tant reasons, hysterosalpingo-odphoreetoiny is preferable to 
double salpingo-oophorectoiny. 

I would make an exception only when the patient emphatically requests 
the retention of the uterus, while insisting that hands must not he tied hut 

some liberty of judgment be left the operator. 
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The abdominal is the better avenue, as it offers a chance to inspect the 
structures lateral to the uterus and to elect a conservative course or the reverse; 
the entire operation is thereby done under peiTcct s\ipervision and with the 
exposure of the entire pelvis; complications aifecting the intestines are handled 
in the open; affections of the vermiform appendix are recognized and dealt 
with ; ligatures throughout are applied with security and hemorrhage seen and 
easily controlled ; ureters and bladder are less liable to injury. 

Methods of Hysterectomy. — There arc in general three methods of extir- 
pation by the abdomen: (1) In the classical operation, the tubes and ovaries 


T 

f. _ 



Fio. 320. — IIysTi:i!o.sALrixGO-Oui’iioRr:cTOMY roii Lakoi; Douiu.k HYDitosAi.riN.x avitu Kxti;.\- 

.sivr, AiiUK.sioNs. 

U, titorup; F, fvuiclus; R L, round lifraincnts; T, uterine tube?; 0, ovario.?. X Oo- 

ai'e tied off, beginning with the infundibulopelvic ligament of one side and 
then the round ligament, then tying off the opposite side and pushing down 
the bladder, and, finally, ligating both uterine arteries and amputating the 
xiterus in the cervix supravaginally or removing the cervix as well. (2) An- 
other method is starting on the easier less adherent side and cutting and tviilir 
down to the cervix where the uterine artery is cxjwsed and ligated; next, 
cutting across the cervix and contitjUing the opposite uterine; then, caiTyinir 
the dis.=ection from this point upward, controlling the round ligament : and. 
finally, ligating the ovarian vessels opjwsite the starting point. This is an ad- 
mirable, rapid, neat procedure, in every Avay excelling its classical predecessor, 
(ill An exceedingly valuable recourse in selected cases is first of all to crasp 
the tJterus with museau forceps at both cornua and to bisect it well down into 
its cervical |>ortion and then to amputate one-half of the ceiwix and control 
the uterine .artery and on np the broad ligament to the round ligament and 
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the ovarian vessels, vhcn one-half the nlcrus villi its attached tnhc and ovary 
is removed; the next step removes the remaining half in the same way. 

The last two methods are modified by carrying the dissection doini to tlie 
vaginal vault so as to include the entire cervix, malcing the operation a 
panodphorosalpingohyst('rcctomy. 

Exiirpaiion hy ('oniimion.'^ Ivcl'^wn from- Side io Side . — ^An incision is 
made in the linoa alha from In to 20 cenlinieter.s long, from the umbilicus or 

from a lower point down- 



ward. 'J'lic intestines fall 
out of the way with due 
elevat ion of the* pelvis in a 
'I'reudelenhurg posture, 
d’ho small intestines and 
any redundant sigmoid are 
jraeked away up in the ab- 
doincn witii a moist gauze 
roll. The pelvis thus fully 
exposed is carefully in- 
spc'cted and the extent of 
the operation and its ini- 


Fig. 330. — DiAe.i!.\M or Si:vi;i!.\i. Fria’.s i.\ llY.sTi;ui;eTOMY 
IlY I’lIsr.CTION. 

Uterus caught first (in ri"lit. and left sides with stout 
forceps at 1 and divided down liidow *2. th(*n caujilit u’ith 
saniu forceps at 2 and divided down into cervical region. 
Amputated in cervix on one side and caUfrht underneatii 
horizontal cut at 3 and one half enucleated, followinfi 
direction of ligatures on uterine artery and round liga- 
ment. Opposite half enucleated in like manner. 


portant stops planned as a 
gcmoral jdaus his campaign 
after learning the location 
and disposition of the 
troops of the enemy. 

The adhesions of the 
pelvic organs to bowels and 


pelvic walls arc severed, using forceps and acuscctor on scissors, and the uterus 


with its ovaries and tubes is freed. Beginning, say on the left side, the steps 


of the extirpation are: 


1. Left ovarian vessels ligated and severed out toward the pelvic hrim* 

2. Left round ligament ligated and severed a short distance from the 
uteras. 

3. Vesico-nterine peritoneum freed from left to right round ligament and 
pushed well down with the bladder until the left uterine artery is exposed. 

4. Left uterine artery and veins tied low in the cciwical portion eithei 
close to or a little out from the uterus. A deeper detachment of the bladder 
exposes the vaginal vault for a panhysterectomy. 

5. Uterus amputated low down in its ceiwical portion, exposing the 
uterine vessels on the right side. 

6. Bight uterine vessels clamped or tied well above the level o 
amputation. 
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7. Utcnis 'rrasj)C(l liy its cervical end and drawn np and out ; right roninl 
liifament liuated and cut. 

S. Kiglit. ovarian vessels ligated and cut and the entire mass — uterus, 
tubes, and ovaries — removed. 

9. Clamps now replaced by ligatures, 

10. Cervical stump closed with round lig.aments implanted in the angles 
to hold cervix well up. 

11. Anterior lavers of both broad ligaments and vesical peritoneum 
drawn well over the stump and sutured, leaving a smooth peritoneal 
surface. 


In panhysterectomy it. will he wise to leave in a little central vaginal drain 
until the operator is s\ire of his techni(iue. 

The pelvic iloor so reconstructed is analogous to the male tloor, with no 
organs intervening between bladder and rectum. 

The force of the p\ish in liberating the bladder must fall upon the uterus 
and not on the bladder! 

'J'he whole cervix should invariably bo removed with the uterus when it is 
in any way diseased — lacerated, iniiltrated, cystic, discharging. A normal 
cervix not lacerated, inliltrated, thickened, and everted may be left, but it is 
well to amputate it low. In amputating the cervix, I have for many years 
practiced cupping it out, removing some or all of its mucous lining (“exc.’oehhia- 
tion"), so as to form anterior and jwsterior lips. It is safer to complete the 
amjmtation on the opposite side at a higher level or to cut almost across and 
then cut up 1 or 2 centimeters, leaving a little sliver of uterine tissue attached 
to the cervical stump which 1 call a “snipe,'’ in violation of the princi]>les of 
a woodsman who lirst notches his tree on the far side to avoid this very 
thing. 

"When the cervix is amputated, the uterus is gra.^^ped by its cervical end, 
drawn strongly upward, completely inverted, and the tissues k(‘pt tinder 
tension, se]iarating the divided cervical ends by 2 or 3 centimeters and nicelv 
exposing the uterine A'cssels. The uterine cavity must be prevented from 
emptying any contents over the wound by a clamp or by laying a thick piece 
of gauze under the canal and clamping it there. 

A signal advantage of this method is the ease with which the enucleation 
<'an he elfecled by attacking adherent masses from Ixdow instead of fmm 
above: as for example, in a modification, when the uterus alone is removed 
first, leaving one or both adherent lateral structures to be dealt with individu- 
ally and removing, as it were, the keystone of the arch and securing: rrreatlv 
increased facilities for the further enucleations with abundant room ami easv 
accessibility, as well as the valuable opjx>rtunity of getting at and releasing 
the structures Ironi the ]H*lvie iloor ujiward. It. is oft(*n astonishitnr liow easv 
it is in this way to roll a diiiicult adherent mass up and out of the al><Jominal 






n 


Fifi. 331-A. — UsuAt, Dimx'TioA’ or T.vrj.sioxs 
IN Classical OruiiArioK roii 11 j;m()vai. or 
Utlkus. 

First, broad lifTiuiicnts nro lied ofT, as in- 
dicated by arrows 1 and 2; Ijy (Jiis nicans 
ovarian vessels aiul uterine arteries are con- 
trolled. Tlieii eervi.v is amputated as indi- 
cated by arrow 3. 




Fk;. 331-Jl. — A.MPUTATION or Utkru.s bv Cox- 
TINL'OUS Tuansvkusk Ikcision. 

First, one side (the easier) is tied off, 
a»nl uterine ve.«scls controlled, following 
arrow ]. Cervix then amputated, following 
arn)W 2; opposite broad lipanicnt, with 
ute'^ine vessels, controlled as indicated in a 
direction from below upward, following 
arrow 3. 




Fig. 331-C. — VmniCAL Bi.slctiox. 

Following arrow 1, uterus is split from 
fundus well down into cervical i)ortio>i. 
Following arrow 2, one-half of uterus is 
amputated in cervical portion. Next, taking 
directions indicated by arrow' 3, uterine ves- 
sels of side under process of removal are 
controlled; at this point thei'e is an election 
of one of two alternatives, operator may 
either follow' 3a, leaving tube and ovary iii 
pelvis to be dealt ■with after extirpation of 
uterus, or he may take direction of 36, elect- 
ing to remove tube and ovary at once simul- 
taneously w'itli half of uterus to w'hicli they 
belong. Next, amputate remaining half of 
uterus in cervical portion, follow'ing arrow 
at 4, then take direction of arrow' 5 to remove 
remaining half of uterus, again electing 
either to take direction 5a, leaving in tube 
and ovary, or to enucleate tube and ovary, 
w'ith uterus following arrow at 56. 




Fig. 331-D.--1Iobizo.ntal Bisection of 
U' fEBL'.S IN C'EBVICAL PORTION. 

First, bisect uterus in cervical portion as 
indicatecl by arrow 1. Then enucleate u er 
From below' upward, following arrows 
1, leaving in sHu both or one of the 
iiul ovaries, and taking directions 
la and 3a. or removing these structiires 
uterus, following directions_26 and 3b. 
procedure can be modified in cases oi n 
illy by first dividing cervix honzontall} 
ihen bisecting uterus from below' '^P' , ’ 
liter W'hicli each half is dealt with separ )• 
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incision. ]t is nsunlly Ix'sf. to cmpfv a largo abscess with an aspirator before 
freeing it, both to protect the peritoneum aiul to get more room in dealing 
with it. 

As the uterus and its attached organs are removed, the cervical stump, or 
the anterior vaginal Avail, is held up by a tenaculum forceps. 

SngiHal Bif^cclioiu — Where both adnexa arc c.x- : -r-^- — 

tensively involved, a sagittal bisc(*tion is a more _ 

rapid and better procedure. The object is to secure | ^ 

the better approach to both lateral structures beloAV - .'-y-' j 

and in the cervical region, either before or after Jf // 

removing the halves of the uterine body. The fol- 1^ // 

loAving objectives are realized : // 

1. Both uterijie A’cssels are exposed and con- / j 

trolled first of all, preventing any serious hemor- / j 

rhage. I / / 

2. Abundant room is created for attacking both j | j j 

diseased uterine tubes and ovaries. i i I j 

t3. A good light is poured into all parts of the 1 \ /■/ 
field Avhen the uterine mass is remoA’cd from the \ ;■ j 

ciowded ])elvis. j / 

4. New avenues of approach arc secured from \ 

the front and beneath on both sides, always assisting L-., 

the attack on the lateral diseased masses. fc'' ' 

.'i. When the lateral masses are densely adher- I i 

ent, under tlu'sc noAV conditions, they can Avith 1 

safety even be remoA'cd Avith scissors or scalpel and 1^ 

forceps, piece by piece, or destroyed thoroughly i)i 'I* ' 

.siVu. Avith electrocoagulation. 

Bisection otl'ers the best aAiarantcc airainst in- 

V. »_ , 

jurv to contiiruous structures, such as rectum, ure- — Srotrr IMuseau 

, , . ■ . , 1 1 r roncEi's roi: Taking Fnur 

tors, or great vessels, and is a rapid method of enu- iini: into Fnaiocs Tissci: 

cleat ion, at times of the utmost importance. Bisection or 1 teecs 

' oi: J'.NltT.EATION OE J' 1- 

The surgCNiii Avill find it eonA'cnient. although anoiD Tissn:. 

not indispi'iisable. to liaA’C at hand three pairs of cnrvol to Berp 

. X . T * i out of Milv. .Aitual 

sirongmuseau lorcejis Avith stout teeth, cuiwed near irut'tli to {‘2:,.:, cm.) 

the end. Figure floi. 

The exjAosed fundus. Figure is grasped Avith a forcejis at each cornu 
and pulled >tioiigly upward, d he l>ody is completely divided in the median 
line and step by sti'p down to, or a little KdoAV the peritoneal refiection. As 
the uterus is divided, lifted up, and the halves diUAvn apart, the third forceps 
is usf'd to take a fresh grasp of the uterine tissues, aeross llie etit surface, <111 
one side aKnit the middle. This rele.ases the forceps at the fundus on that 
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side and this is at once applied in a similar manner to the opposite side of 
the nterns on its cnt surface, releasing in turn the opposite forceps ou tlie 
fundus. The uterus generally is easily bisected in this way well down into 
its ceiwical portion as it is pulled up and everted like the spreading petals 
of a flower, without any dissection or cH’ort to detach the ceiwix from the 
bladder. If there is the least trouble in keeping to the nterinc canal in the 



Fig. 333. — Initial Step in Bisection. Lateral Structures Buried in Adhesions. Fundus 

Grasped hy Museau Forceps. 


bisection, take a long artery forceps, insert and open, and follow' this as a 
director. 

Next, divide one-half of the vertically bisected cervix horizontally out into 
its broad ligament. Immediately, the free museau grasps the horizontal siii- 
face of the divided cervix, inverts it, and as it is pulled up prettily exposes 
the uterine vessels. The rest of the enucleation proceeds as described iu the 
extirpation from side to side. 

Lastly, the remaining half of the uterus is removed in the same way. 

The last cut in dividing the cervix on each side is the only dangerous part 
of the operation; here it takes a little skill carefully to cut out laterally an 
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to recognize the moment tlic cen’ix is nearly divided and tlien to cut upward, 
exposing the uterine vessels for ligation at a higher level. 

The uterine vessels are now either clamped with forceps or tied as exposed. 

It is sometimes convenient to remove the vaginal portioii of the ceiwix after 
completing the rest of the operation. 

In Figure 336, the field of operation is exhibited after the removal of tlie 
uterus with adherent uterine tubes and ovaries left in silu to be dealt with 




r/--- 




I—" 








Fig. 336. — Uti:rii\u Body Bmiovno Luavixg Wr.r.L-cupri;D Cprvix. 

Adherent lateral structures now attacked fioin below or from median sui faces and readily 
removed. 


conveniently without risk of hemorrhage and with the assurance of the possi- 
bility of a complete removal and a minimal risk of injury to the borvel and o 
contamination of the peritoneum. 

Steady orderly progi’ession under unremitting intelligent super-vision char- 
acterizes the successive steps of the prceedure, a supervision often impossible 
by the older methods. 

It is always advarrtageous to cup out the cervix, even dissecting out i 


mucous canal down to the vagina. 
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Total bisection and a panbysterectomy are readily done by extending tbe 
vertical incision. 

Horizontal Bisection . — Tbis method, occasionally called for where lateral 
structures on both sides are extensively adherent and the fundus of the uterus 
is more or less completely buried and cannot be elevated for a sagittal bisection, 
is elucidated by Figures 337 and 338. 

The bladder just below and behind the symphysis serves as a guide to the 
























Fig. 337. — ^Horizontal Section of Uterus as Viewed by Operator through Abdosiinal 

Incision. 

Above lie buried adherent fundus and lateral structures. Below is bladder, pushed down 
toward symphysis, exposing cervix grasped by forceps. Arrows indicate horizontal division 
for purpose of detaching uterus and exposing uterine vessels which are immediately clamped 
or tied. 


uterine cervix which can also be found by pushing up its vaginal end. The 
bladder peritoneum is divided from side to side and the bladder drawn toward 
the symphysis, exposing the cervix. The ceiwix is then clearly exposed for a 
horizontal bisection by detaching the vesical peritoneum and pushing tbe 
bladder down when its supravaginal portion is grasped, Figure 337. 

The exposed area of the cervix is caught next with two forceps and bisected 
horizontally with extreme care, avoiding injury to the uterine vessels. 
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A vertical incision into the cervical canal vill sometimes riiiicldy famish a 
convenient hold and facilitate ihe elVort to complefc the horizontal section. 

^Vlien the division of the cervix is comjileted, tlie nterns is caught by its 
now exposed cervical end and drawn np and away from the lower vaginal end, 
and in tho interval the ntcrine vessels arc exposed and clumped as high up 
as convenient. 

AY'th the cervix thus dimded and its canal cxjm.'sed, the uterine body is 
located and divided in its entire thickness, in a direction from below upward, 
on its anterior face, Figure 3t3S. 



A panhysterectomy after tliis manner is done hy opening the vaginal vault 
and then grasping the undivided cervix and pulling it up while the uterus is 
detached from the vagina and stripped out of its investments, clamping bleed- 
ing vessels pari passu as they appear. 

After controlling the uterine vessels, in some cases the posterior half of 
the uterine, body or, again, both anterior and posterior surface together are 
divided in a direction from below upward. 

As the uterus is thus bisected, a large space often appears behind the ceivix, 
offering an avenue for its separation from below and behind in a direction 
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upward and backward. When the rectum is closely adherent, it is sometimes 
best to detach it, leaving a thin layer of the uterine tissue attached. 

After thus bisecting the organ from below upward, the rest of the enuclea- 
tion is completed as previously described. 

Drainage. — The best avenue of drainage is always the vagina, through a 
wide open cervix, through the cervical ring split posteriorly, or through the 
posterior culdesac. 

Closure of the Wound. — After a thorough inspection, checking all hemor- 
rhage, and seeing that all raw areas are covered well with peritoneum, the 
wound is closed. 



CHAPTER XXV 


VAGINAL riYSTERBCTOMy 
Howard A, Kelly 


INDICATION 

OPEEATION 

Vaginal hysterectomy, at one time in gi-eat vogue both for cancer of the 
cervix and for dbi'oid tumors of any and all sizes, is hut exceptionally resoiied 
to in these latter years. This change is the outcome of the better training 
and gi-^eater familiarity of our operators with the more extensive abdominal 
panhystei-eetomy with its thoroughgoing control of the entire field of operation 
at all times under ocular inspection and above all with its associated protection 
of the ureters from the frequent lamentable accidents of pioneer days. Among 
the leading European vaginal hystereetomists of the generation just past were 
Schauta, Staude, A. Martin, and von Ott; tl)c protagonists in our own country 
were those notable figures, F. Henrotin and W. R, Pryor. 

Vaginal, in common -with abdominal hysterectomy is being further restricted 
by the growing conviction that radium in treating carcinoma is at least as 
reliable as radical surgery, while dispensing wdth all the immediate risks of 
the latter. 

Indication, — Vaginal hysterectomy'-, however, still claims a .place in excep- 
tional instances. The day has probably forever passed w'heu this avenue will 
be used to extirpate large fibroid uteri. It is of value in certain extreme 
forms of prolapse in which the uterus is removed for the purpose of sewing 
together the right and left broad ligaments to create a ueAv firm pelvic floor 
to support the sagging viscera. Other indications are cancer of the body of 
the uterus in the aged and feeble or in diabetics with a fairly lax vaginal outlet. 
Also, I think it should be restricted to uteri "V'hich are rather movable and 
avoided where there is fixation with an attendant uncertainty as to the diffi- 
culties to be met in making downward traction. 

The effort in vaginal hy'^sterectomy for cancer of the cervix is to do the 
extirpation with a substantial cuff of the vagina clinging to the cervix and 
then to include as much as possible of the contiguous bases of the broad liga- 
ments in their attachments to the uterus, having in mind the clinical fact that 
the disease commonly spreads in this area by continuity of tissue, pushing 
out into and encroaching upon the immediately'- adjacent contiguous areas 
and not as a rule progressing per soMvm or by pumping to distant glands, 
a notion unfortunately fostered by the incessant use of the word metastasis 
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cancer, together with the bases of the broad ligaments as far out from the 
cervix as it can well be removed. 

In the extirpation, the uterus is freed step by step and on all sides, in an 
orderly procedure, from its vaginal, vesical, broad ligament, and peritoneal 
attachments, all with the least possible injury to the enveloping structures and 
with a minimal hemorrhage, having in view the greatest security against sec- 
ondary hemorrhage during the convalescence. Taking the major and more 



Fig. 340. — Beginning Operation by Cutting Cervix Loose from Vaginal Vault. 


difficult operation for cancer of the cervix as a pattern, the steps in gross out- 
line are: A diagnosis of cancer confirmed by a microscopic examination of 
tissue taken ; the clearing up of the field of operation by removing all accessible 
necrotic tissue and thoroughly buming out the cervix; the sterilization of the 
accessible cervical and vaginal areas with tincture of iodin or with a 2 per 
cent mercurochrome solution. 

The operation in detail is : 

1. In a lithotomy posture, with body slightly elevated, the cervix is seized 
and pulled down while an enveloping cuff of the vagina is cut through and 
detached on all sides at 2 or 3 centimeters distance from it out on the vaginal 
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vault; this is at once sewed up with fotir to six mattress-sutures left long to 
serve as tractors during the enucleation. 

2. A longitudinal subvesical incision, extending down the anterior vaginal 
wall through to the bladder, is often necessary in order to give more room in 
freeing the bladder and in exposing the broad ligaments and at times the 
ureters. 



Fig. 343. — ^^^aginal Hysterectomy. 

Freeing riglit broad ligament from uterus: Cervix to left; first ligature to base of broad 
ligament tied and hanging loose; second ligature, including uterine artery, tied above first 
and scissors about to divide broad ligament between ligature and right border of uterus. 

3. The points on each side at which the longitudinal meets the circular 
incision around the cervix are caught with Ochsner , forceps and the vagina 
liberated from the bladder by a blunt dissection which is continued on up m 
front of the uterus as far as the vesicoperitoneal reflection, opened, and stretched 
wide with the index fingers. It is important not to bore through to the peri- 
toneum hut to free the bladder wide on all sides. Up to this point, the 
operation resembles that done for a prolapsus interposition. 
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4. The posterioi* culdesac is opened wide from side to side. In thus 
freeing the ceiwix and the body of the utex*ug in front and behind, it is of 
great advantage to use rather blunt-pointed, stout, curved scissors and to keep 



Fig. 344, — ^Wide Dissection Exhibiting Base of Broad Ligament and Ureter Above and 
DmsioN OF Bboad Ligament at a Distance from Cervix without Kisk of Injury to 
Ureter. (Doderlein and Kronig.) 

the clipping or expanding ends of the scissors (in whichever way they are 
being used) at all times directed toward the utenis, sparing the bladder and 
the rectum from injury, 

5. The uterus now remains attached only by its broad and uterosaoral 
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ligaments Lelow, stretcliing ont laterally and jposteriorly to the pelvic -wall, 
and above by the infundihulopelvic and round ligaments which lead posteriorly 
in the direction of the sacro-iliac joint and forward to the inguinal ring. 

6. The tubes and ovaries can now be examined through the posterior open- 
ing and if adherent freed. 

7. By hooking down first one uterosacral ligament and then the other 
and passing a ligature with a round or an aneurism needle and dividing and 



Fig. 345. — ^Vaginal Hysterectomy. 

Cervix and uterus pulled well over to left. Right broad ligament tied all the way to top, 
to he tied next. Index finger hooked behind top of broad ligament, pulling it down into view 
for last ligature. 


freeing these ligaments from the uterus, considerable increased mobility is 
available. By hooking a ligament down, the danger of catching a ureter, ever 
to he borne in mind, is avoided. 

8. Similarly, the bases of the broad ligaments are hooked forward and 
ligated at a point well out laterally and away from the uterus, thus further 
freeing the cervix. 

9. With the detachment of the cardinal ligaments, releasing their hold 
lon the cervix, the latter is freed to such an extent that the uterus can be 

I 

V 
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drawn yet furtlier down and the nreter with the nterine artery lying just above 
it brought into easy view. Such an exposure simplifies greatly the passage 
of one or more ligatures, also at a distance from the uterus, controlling the 
circulation by ligating the uterine vessels, while at the same time avoiding 
injury to the ureters. 

10. With the uterus thus remaining attached only by the upper part of 
the broad ligaments, the succeeding steps of the ligation of the upper part of 



Fig. 346. — Vaginal Hysterectomy. 

Uterus entirely freed on right side and brought out on to vulva. Remainder of left broad 
ligament now tied from above downward. 


the broad ligaments, whether with the purpose of leaving the ovaries and 
tubes m situ or of removing them, are easily effected. 

11. A way of completing the enucleation after ligating the uterosacrals 
and the bases of the broad ligaments, is, on opening wide the vesico-uterine 
peritoneum, to pass a flat retractor or a long thin Sims speculum up under 
the bladder to lift it out of the way while exposing the fundus of the uterus 
and hooking it down, drawing it outside, and completing the enucleation from 
above downward, first on one side, then on the other. T. S. Cullen has a 
way of bringing the fundus down and out by passing traction sutures through 
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the anterior face of the uterus successively higher and higher until the fundus 
conies down and appears at the vulva. The final step' of controlling the upper 
broad ligaments can he more quickly done with strong forceps, clamping first 
one side and then the other and completing the enucleation and applying the 



Fig. 347. — ^\^aginai, Hysteeectojiy. 

Uterus removed; ligatures on uterine arteries on both sides. Anterior and posterior 
peritoneal laj'ers brought together in middle by one suture. 


ligatures afterwards. The French have made extensive use of forceps left 
on for at least forty-eight hours after the operation, in place of ligatmus (pinces 
a demeure). In our country, though carefully tested out for a time, this 
practice has been abandoned. If forceps are used at all, gi'eat care must he 
taken in applying the ligatures replacing them to avoid hemorrhage. This is 
best done by distinguishing the exact place where the uterine and the ovarian 
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arteries are divided, also by not passing tbe ligatures too superficially into tbe 
tissues, while ever bearing tbe ureters in mind. 

12. Finally, a careful examination gives assurance that there will be no 
hemoiThage. 

13. The vesical peritoneum is brought down to the vagina and sewed there 
or is drawm foiavard and sewed under the neck of the bladder at the internal 
urethral orifice if there is any cystocele (G. L. Hunner), after which the 
longitudinal incision is closed. 

14. A rvashed-out iodofoian gauze drain, enveloped in rabber protectives, 
is now inserted through each of these openings up to the pelvic floor to act as a 
drain for two or three days, and a loose pack is put in the vagina to be changed 
once in twenty-four hours. 

The most rapid extirpation of the uterus is undoubtedly that of E. Doyen 
whose operation follow'S that just described up to the point of the complete 
jeparation of the bladder from the uterus which now' hangs, as it were, by its 
bi'oad ligaments in the pelvis. The characteristic steps then follow : 

1. The uterus is dra^vn forcibly down by strong forceps on the right and 
on the left, gi’asping the cervix in its entire thickness. 

2. With stout scissors, the anterior face of tlie uterus is bisected through 
the eeiwix and grasped again \\p in the angle on both sides and pulled down, 
then step by step using small strong museau forceps the cutting upward is 
continued, pulling the utenis down lyari passu and grasping again up in the 
angle with the forceps for the next incision until, the fundus is reached and the 
body of the uterus brought ..doubled on itself wdiolly outside. With a little 
gentle manipulation with index and middle fingers, the tubes and ovaries are 
also liberated and brought into view. 

3. The enucleation is completed by passing strong straight forceps first 
from below up to control the bases of the broad ligaments, and, second, from 
above down to overlap the first, so grasping the whole of the broad ligament. 
The first side so controlled is freed by cutting from above downward between 
uterus and forceps. This facilitates the rapid control of the remaining side in 
like manner clamped and detached, completely freeing the uterus. 

4. Ligatures can now be substituted for the forceps, although Doyen and 
J. L. Faure, followdng him, controlled the vessels by the forceps, using no 
ligatui’es. 


G. L. Hunner s method, cleaidy and simply stated, is especially suited to 
patients with marked relaxation and descensus: 

1. After placing the patient in the dorsal posture and inserting a broad 
Sims speculum, protect the vaginal walls from heat with heavy asbestos board. 

2. Three cautery irons of varying sizes (the common familiar tinner’s 
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cautery), are heated with, gasoline blow torch and used to hum out the cervix 
into a cone. The advantage of this is that the heavy cautery iron sinks in 
more rapidly than the curet and obviates as well the theoretical danger of 
dissemination. 

3. A deep vaginal incision is made beginning beneath the urethra and 
carried down the anterior wall in the median line to the cervix where it is 
continued transversely in the J. form which is extended completely to encircle 
the cervix. This incision can be made with the electric cautery wire, preventing 
most of the bleeding from the vaginal wall rim. 

4. The vaginal walls are dissected away from the bladder on each side, 
beginning where the longitudinal meets the transverse incision. 

5. The bladder is further freed extensively on all sides and up to the 
vesical peritoneum, as in an intei-position operation (Chapter XIX). 

6. The peritoneum is opened in front, the posterior vaginal walls bluntly 
pushed from the cervix, and Dbuglas’s culdesac opened wide from side to side ; 
the uterus now hangs in the pelvis by its broad ligaments. 

7. A ligature is passed behind on both sides to tie off the uterosacral liga- 
ments, taking care to catch each ligament separately between thumb and fore- 
finger intei'posed to keep the ureter out of the way and pushed out toward the 
pelvic wall while the ligature is being passed and tied and the ligament severed 
from its uterine attachment. This detachment permits gi*eater mobility during 
the subsequent steps. 

8. The index finger is hooked around the cardinal ligament at the base 
of the broad ligament and pushed forwai'd through the broad ligament close 
to the uterus. Then sweeping the finger out laterally, the vascular tissue of 
the broad ligament above the finger, including the uterine arteries, is bluntly 
separated from the cardinal muscle or ligament below the finger, freeing the 
ligament for ligation at any convenient point and distance from the cervix. 

9. The ureter must constantly be borne in mind. If looked for, it is found 
lying with the bladder on a plane above the tissue which is hooked downward 
for ligation. 

10. Both cardinal ligaments are now tied and severed, leaving the uterus 
loosely attached only by its vascular connections with the uterine and ovarian 
vessels, including the round ligaments and the relatively lax upper two-thirds 
of the broad ligaments. 

11. The body of the uterus is tilted forward into the vagina and a double 
ligature is placed to embrace the fallopian tube, utero-ovarian ligament, and 
the round ligament, that is to say, the upper third of the broad ligament. 

12. The middle third of the broad ligament with the uterine arteries is 
ligated as far laterally as possible, noting especially that the ureter is not 
included, pinched, or compressed in any way. 

13. When the uterus is thus severed on the more yielding side, if there 
is any difference, by drawing it over in lateral displacement, the more difficult 
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side is rendered more approachable and the ligation continued there in like 
manner in a direction from the cornu down to the large uterine vessels. The 
operation lasts, on an average, about half an hour. 

14. If the patient has had a cystoeele, this is relieved by sewing the vesical 
pex’itoneum well forward, catching it in a suture, uniting the vaginal walls 
beneath the urethra. 

15. A purse-string suture of chi'omic catgut is now passed through the 
edge of the vagina just beneath the urethral sphincter, then through the stumps 
of the upper third of the broad ligament, the cardinal, and the uterosacr'al 
ligaments, and then across to the opposite side, taking up the several ligaments 
in inverse order, finally to emerge through the vaginal edge opposite to the 
point of entrance. When tied, this ‘^omnium gatherum” purse-string suture 
gives the bladder excellent support. 

The I'emaining incised vaginal walls are approximated with interrupted 
catgut sutures; in the absence of oozing, a carefully placed gauze pack keeps 
the vault in good position. 

A flap-splitting exposure and approximation of the levator ani muscles 
often also conti’ibutes to complete the pelvic floor support. 

It is well in the early cases to insert a cigarette drain in the peritoneum 
at the vaginal vault for a few days. 
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SPINAL ANOMALIES 

Spina bifida occulta 

Sacralization or Fusion of Fifth Lumbar Vertebra 
Incomplete Sacralization of First Sacral Vertebra 
Scoliosis 

Impinging Spinous Processes of Lower Lumbar Vertebra 
MECHANICAL FACTORS 
Lumbosacral Strain 
Sacro-iliao Strain 
Spondylolisthesis 
Posture 

PATHOLOGICAL CONDITIONS IN BONES AND JOINTS 

Fractures 

Tuberculosis 

Lumbar Spine and Sacrum 
Sacro-iliao Joints 
Arthritis 
Inpectious 

Hypertrophic or Osteo-Arthritis 

Metastatic Lesions 
Other Causes 

NEUROLOGICAL CONDITIONS 

In the differential diagnosis of backaches, the back itself must first receive 
careful consideration, since but few of those complaints in women are at- 
tributable, as commonly thought, to reflex intrapelvic disorders. Both from 
the developmental and from a purely mechanical standpoint, the lower spine 
and pelvic girdle are a common site of anomalies and mechanical faults pre- 
disposing to strain and subsequent back symptoms. We also have to deal with 
a large group of arthritics where the symptoms are referable to the soft tissue 
or to bony changes just about the vertebral joints rather than to any visceral 
disease or to the commonly suspected ‘Tfidney trouble.” We also frequently 
meet pathological changes in the bones. 

Only in comparatively recent years has this wide field been opened up and 
rationally dealt with by our skilled orthopedists who alone are competent to 
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deal with most of the members of this gTonp and whom the wise surgeon 
will hold as a court of reseiwe when his patient does not respond to his simple 
initial efforts to give relief. 

The gynecologist is interested because so many come complaining of their 
lumbosacral backs. Only a few decades ago, these were labeled as reflexes 
of a pelvic disease, generally a uterine displacement, and relief was confidently 
promised with the correction of the displacement. 

A careful histoiy often reveals as many as three kinds of backache in one 
patient, provided she is intelligent enough or sufficiently observant to define 
her aches and pains. Many patients present some orthopedic condition com- 
plicated by an intrapelvic displacement or an old chronic inflammatory con- 
dition, considered cured but leaving adhesions, which to the gjmecologist is 
not enough- to explain the persistent lumbar pain, leaving him at a loss as 
to its source. Such intrapelvic conditions should be corrected before the ortho- 
pedist handles the chronic condition. It is a wiser policy, therefore, not to 
promise a cure by operation without the orthopedist’s report. 

These women, although still complaining of a backache after operation, 
often admit that it differs from the previous pain but that until closely ques- 
tioned they had not noted the diff'ei’ence, their disappointment being that they 
had been led to expect entire relief from the operation. The relapse occurs 
when they begin to resume normal activities and the pain returns. The sur- 
geon having risked his all in his effort and lost, soon wearies of his patient’s 
complaints and she drifts beyond his ken. 

We know now that most of these persistent backaches are sacro-iliac luxa- 
tions or lumbosaci*al strains and as a. nile readily respond to appi-opriate ther- 
apy. It is advisable, therefore, that the gynecologist recognize and treat the 
more obvious of these ailments, not forgetting, however, that a large group 
of other ailments may provoke similar symptoms; if, therefore, an x-ray 
plate to exclude some of the more conspicuous lesions and a simple effort to 
relieve do not solve the problem, he had better resort to his orthopedic colleague. 

The several orthopedic conditions causing bachache, which are to be borne 
in mind in making a differential diagnosis and tracing the symptom to its 
source, are here outlined. 

Spinal Anomalies. — Bpina. hifida occu?to.-^Spina bifida occulta or con- 
cealed spina bifida, of the lower lumbar and upper sacral regions, is one of our 
common developmental defects, usually involving the fifth lumbar vertebra or 
the top of the sacrum. The defect is unimpoidant 2?er se, but by reason of the 
lack of fusion of the laminae Avith the attendant absence of a proper develop- 
ment of the vertebral spinous processes there is an insufficiency in the attach- 
ment suiface necessary to stabilize the important ligamentous and muscular 
structures centering in this region ; hence, it becomes a grave source of poten- 
tial weakness at a point of unusually mechanical stress and is a frequent cause 
of low back stiaiu. Symptoms and treatment are discussed under lumbosacral 
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strain. The diagnosis is clarified hj the x-ray findings, although the discovery 
of a slight depression over the spinous process or a pit in the skin in the mid- 
line over sacrum or coccyx is suggestive. Infrequently there is an extra center 
of ossification in one of the vertebrae, a developmental attempt to add part 
of a vertebra to that normally found. 



Fig. 348. — Anomalous Fikst Sackal Vliueuka Partially Sacralized on Eight Side. 

An obvious opportunity for stiain or mechanical causes to give rise to severe backache. 

Sacralization or Fusion of the Fifth Lumbar Vertebra . — This may be com- 
plete, or partial when it involves but one transverse process. The fusion of 
both transverse processes with the wings of the sacrum results in the reduction 
of the mobile elements of the lower back and so throws an increased mobility 
strain on the fourth and fifth lumbar articulation, giving rise to symptoms at 
that point. When the fusion involves but one side, the danger is even greater. 
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due to the fact that the mobility is then asymmetrical and unbalanced, enhanc- 
ing the liability to stx-ain and injury. The diagnosis rests upon and is easily 
made by the x-ray findings. The symptoms and ti’eatment are considered 
under the mechanical group. 

Incomplete Sacralization of the First Sacral Vertebra . — The reverse of the 
condition just described, or preternatural mobility of the first sacral vertebra, 
provides an insecure foundation for the lumbar spine, the first sacral being the 
largest and most important element in the sacral pediment. The sacro-iliac 
articulation is in this reduced in size and rendered more pliable, furnish- 



Fig. 349. — Buckskin Sacro-iliac Belts, 2% Inches Wide. 
Useful especially at night when corsets are necessarily discarded. 


ing either lumbosacral or sacro-iliac strain as its common sequel. The diag- 
nosis is illuminated by and depends wholly upon the x-ray plate, Figure 348. 

Scoliosis. — A. lateral asymmetrical deA^elopment of a sacral or a lumbar 
vertebra often causes a lateral curvature and starts a long line of sequelas of 
anatomical and mechanical defects which find their expression in pain in the 
loAver back. The diagnosis, made by inspection and palpation, is accurately 
delineated by the x-ray skiagraph. 

Impinging Spinous Processes of Lower Lumbar Vertebra . — ^An enlarged 
spinous process of a lower lumbar vertebra sometimes impinges on the process 
of an adjacent A^ertebra and so causes a loAver backache. The pain is quite 
severe and increases on bending forward and stretching the intraspinous liga- 
ments and on bending backAvard and increasing the pressure on the spinous 
processes involved. Lateral x-rays reveal this anomaly clearly ; the only knoAvn 
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cure is the fusion of the peccant spinous processes. A good strong supporting 
corset or brace often gives temporary relief. 

Mechanical Factors. — We have noted above the commoner developmental 
causes of weak back with their resultant back strain and backaches. In addi- 
tion to these sticking anomalies, there remains a large group of spines anatomi- 
cally normal which from strain or trauma have become so distorted as to cause 
serious troubles, acute and chronic. 

Lumbosacral Strain . — The fifth lumbosacral articulation, a strong and 
well-supported joint, is subjected to unusually acute or chronic stress and strain 



Fig. 350. — Fbont View of Laced Back Corset for Stout Patient, wiih Two Surgical 
Steel Ebenforcejients and a Webbing Pelvic Band to Support Sacro-iliaos and 
Afford Firm Base for Support of Lumbar Eegion. 

by reason of its location at the junction between a solidly fixed and a flexible 
mobile section of the body. The acute ailment is relatively easy of recognition 
by the history of its onset, the definitely localized pain, the signs of muscle 
spasm, the limitation of motion, and local tendemess. The chronic strain is 
more puzzling, and diagnosis, signs, and symptoms are less clear cut, while the 
pain is less sharply localized and frequently associated with referred pain at 
the extremities. The tenderness, however, while more diffuse, has its maxi- 
mum over the lumbosacral junction ; while it may be unilateral it often involves 
both sides and the midline region. Muscle spasm of the erector spiiiiB group 
is marked and mobility decidedly limited, especially in hypertension. X-ray 
is of no value unless it happens to exhibit one of the developmental anomalies 
described as predisposing to the strain. Tx'eatment should be conservative at 
first and should rely upon support by reenforced corsets, massage, baking, and 
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graduated exercises. Occasionally it may be necessary to resort to operative 
fusion or bone-graft to immobilize tbe point of strain. 

Sacro-iliac Strain . — While tbe sacro-iliac joint possesses a true joint struc- 
ture, it is more of a shook absorber than a mechanism of mobility and nor- 
mally remains relatively immobile, due to its strong’ and closely attached bind- 
ing ligaments. When, however, the body is flexed aaid tilted to one side with 
knees held straight, a great leverage is exerted upon the joint. This form of 
strain is found especially during the latter months of pregnancy or during 
labor, owing to the marked phy- 
siologic relaxation of all pelvic 
ligaments, a relaxation also 
noted occasionally during men- 
struation. 

In acute strain, the history' 
is definitely that of a sudden 
knifelike catch or ‘'give” in 
the back while stooping or lift- 
ing. The pain is immediate, 
unilateral, and localized over 
the articulation at first, often 
with severe referred pain down 
the course of the sciatic neiwe 
or radiating about the outer 
thigh or gluteal region. Ex- 
amination shoAVS deviation of 
the spine to the opposite side on 
standing, marked local tender- 
ness over the joint in front as 
Avell as at the back, and ex- 
tremely marked limitation of 

motion and local pain over the Fig. 351. -Completed Back Bhace, Showing Abdom- 

ioint Avhen the straiaiit leff-rais- ixal Pad, Laced Apkon, and Pull-back Straps 
. ' . » to Pog Shoulders. 

mg test IS done. There is also 

spasm of the muscles and limitation of motion in the lumbar spine 5 forcing 
the iliac crests together intensifies the pain. 

^ In the chronic form, the history and findings are less clear cut and referred 
pain to the leg is often the most salient feature. HoAveA’^er, the muscle spasm, 
the leg-raising test, and local tenderness form a picture usually definite enough 
to clinch the diapiosis after excluding other possible factors. X-rays are of 

no value as even in the scA’-ere cases the displacement is not great enough to be 
demonstrable. 

In acute cases, adhesme strapping or a 3-inch band (a surcingle Avebbing), 
draAvn tightly about the pelvis and anchored beloAV the anterior superior spines, 
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usually fui'uislies an efficient support, Figure 349. In chronic form, a^, manipu- 
lation of the joint under anesthesia to overcome the secondary hamstring con- 
tracture is usually required and should be followed by plaster immobilization 
for ten days and later by a corset reenforced with the pelvic band, Figure 350. 
In extreme cases, it may even be necessary to resort to an open operation to 
fuse the affected joint. 

In the gynecologist’s consulting room, the complaint is often heard that 
the trouble beginning after a childbirth has persisted ever since, often with 

increasing disability on one or both 
sides and usually typically located 
in the sacro-iliac joint. Some- 
times pressure over the joint 
through the anterior abdominal 
wall causes severe pain. The pain 
grows worse with much walking, 
or there is difficulty in rising from 
a chair; it is bad at night when 
some sa}^ they find a narrow pillow 
placed in the small of the back 
brings relief. There is difficulty in 
lacing shoes, or in picking up a 
pin, or in stepping high. The pain 
in front is mistaken for appendi- 
citis, ureteral stone, or a stricture, 
and tubal or ovarian disease. The 
simple therapeutic test of a suit- 
able binder holding the bones 
firmly in position is sometimes a 
necessary diagnostic acid. At night 
a buckskin belt is a valuable help. 

Fig. 352 . — ^Posterior View. Spondylolisthesis. This far 

The pelvic grip should fit closely about the rarer condition consists in a_ slip 

iliac crests but avoid any pressure on the bone forward of the fifth lumbar 

margins and anterior superior spines. r & 

vertebra until it projects and hangs 

over the top of the sacium and is readily seen in a lateral x-ray, clinically 

obvious from the extreme abrupt lordosis. Figure 353. The deformity can be 

seen and felt, as the spinous process of the fifth lumbar is deeply sunken in while 

the first sacral spine becomes proportionally prominent. Eigid bracing for a 

prolonged period may relieve some of the milder grades, but usually the best 

plan is the open operation by which the fifth lumbar is either grafted or fused 

on to the sacrum, pennanently immobilizing the area of dislocation. Figure 

354. 

Posture . — As a consequence of poor muscular development, occupation, or 
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women constantly on their feet. This group is so large and diverse that a 
brief outline of diagnosis or treatment is impossible, and it is sufficient to 
emphasize the fact that it constitutes' a distinct orthopedic problem and should 
be treated from that standpoint after all visceral and general constitutional 
factors are eliminated. 



Fig. 354. — Spondylolisthesis. 

Case grafted later with relief. Xote fourth and fifth lumbar vertebrse in abnormal re- 
lation to sacrum. 


Pathologicar Conditions in Bones and Joints. — Fractures . — The body of 
a lumbar vertebra is often fractured by the indirect violence of a fall on but- 
tocks or feet, a sort of fracture by contrecoup, which, since little or no obvious 
deformity results from the slight impaction, is easily overlooked. As a good 
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anteroposterior x-ray may rereal but little, a good lateral view is 3iecessar3% 
Boot pains, local tenderness, and a slight prominence of one spinous process are 
suggestive of slight fracture, confii'med by the lateral plate. The treatment is 
conservative when seen early — a rest flat in bed on a frame for two months, 



Fig. 355.— Fracture of First and Third Lumbar Vertebra!:, 

V. Second lumbar was uninjured by fall crushing the two adjacent vertebric. 


followed by a plaster east and supporting jacket for eight to twelve months. 
Old, untreated cases respond to operative fusion or grafting. 

Occasionally one finds a fracture of a wing' of the sacrum, the articular 
portion of the ilium, or the transverse processes of a lumbar vertebra. The 
history is that of severe trauma. The x-ray clears up the diagnosis, and the 
treatment is that of any other fracture in this region. 
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Tuberculosis . — T uberculosis of the lumbar spine and 
sacrum involves the body of the vertebra with a gi-adual onset of symptoms 
— pain on standing or sitting and relief on lying down. Root pains, kyphosis, 



Fig. 356. — Tuberculosis of the Left Sacro-iliac Joint. 

Note rarefaction and erosion, especially in lower part as compared to the normal right joint. 


abscess formation, and other sequelae appear late as the disease progresses. 
As an early diagnosis is of extreme importance in order that the disease may 
be arrested, this serious condition should be excluded in all doubtful cases by 
lateral x-rays which demonstrate the destructive lesion in its initial stages. 
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Treatment in adults should be radical barring contra-indications, sucb for ex- 
ample as an active pulmonary lesion. A bone-gTafting or fusion operation 
shortens the disease by several year's, by cutting down the period required to 
secure immobilization from three or four years to a few months. 

Tuberculosis of the sacro-iliac joints is much less 
common than in the vertebrae and for this reason is often forgotten in making 
a differential diagnosis. The gi-adual onset is characterized by pain in the 
sacro-iliac joint with a frequent referred pain in the leg as in sacro-iliac 
strain. The localization is often in the anterior part of the joint, and the local 
signs need not be pronounced. The abscess is almost always anterior, simu- 
lating a pelvic or psoas abscess. The x-ray findings of destruction and haziness 
of the joint constitute our most definite early diagnostic data, Eigure 356, 
The best treatment is an operative fusion or graft of the joint. 

AHlM'iUs . — This group is so protean in its origin and its symptoms that 
clear classification and succinct description are practically impossible. In gen- 
eral, we differentiate two main types. 

The infectious showing prolifei’ative and mildly inflammatory changes 
about the joint structures is due, we believe, to the action on the joints of 
irritative and destructive toxins manufactm’ed in some distant focal infection. 
The incidence is at any time of life but is commonest between twenty aind 
fifty. Any or all joints of the body may be affected; the intensity, duration, 
and extent of the changes vary extraordinarily. When the arthritis involves 
the lumbar spine or the sacro-iliacs, it manifests a variety of symptoms, chief 
among which is backache. The onset may be acute, giving rise to a “lumbago,’^ 
or it is slow and chronic as in an atrophic arthritis deformans. The course 
may be steadily progressive or extremely intermittent, and many different 
joints are usually affected in the various onsets. The history of rheumatism 
or neuritis in other parts of the body is suggestive in the spinal type, as the 
back is usually not the sole site of activity but is commonly involved rather 
late. The pain is acute and localized or mild and diffuse. There are com- 
monly signs and findings enough in the back to establish the diagnosis. 
The chief symptom is stiffness, especially on rising in the morning or after 
a rest period. Soreness and backache are worse at night. BefeiTed pain 
from irritation of the neiwe roots of the lumbar plexus as they emerge from, 
the spine is frequent and “sciatica” is often a concomitant. On examination, 
the spine may be straight with the lumbar lordosis somewhat flattened out, 
or it may deviate in the direction of the most active arthritic changes. Muscle 
spasm with limitation of motion in all directions is marked ; tenderness is often 
elicited on deep palpation of the articular and transverse processes. The 
sacro-iliac joint may be implicated also. X-rays of the lumbar spine show 
some delicate sharpening and spur formations about the edges of the vertebral 
bodies and articulations; the process, however, must be of some standing 
before definite x-ray changes are detectable, as they do not take place at the 
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outset but are like a slow stalactitic formation. Treatment is addressed pri- 
marily to clearing up all accessible foci of infection, followed by a general up- 
building, supporting corsets, massage, and baking to limber up the stiffened 
vertebral joints. 

The changes in the hypertrophic or osteo-arthritis are 
primarily degenerative and represent an old age wear and tear process in 
which we readily recognize four predisposing factors: (1) Heredity: A family 
history of robust longevity and the rather plethoric body type with gouty or 
rheumatic complications later in life. (2) Age: An old age condition rarely 
seen before fifty years, commonest in the sixties. (3) Wear and tear: Per- 
sonal activity and energy wearing the skeletal stnictures, often coupled with 
exposure. (4) Dietary habits: A type usually seen in the full-blooded who 
are good cooks and consumers of solid foods, especially starches, sweets, and 
red meats. The changes, really degenerative in character, have often pro- 
gressed for years before the advent of the symptoms ; one is frequently stinck 
by the marked bony alterations in the spine when the first complaint is made. 
Being systemic in origin, such changes are not as a mle limited to any one 
joint, and we are aided in detecting a spinal osteo-arthritis by finding Hebei*- 
den’s nodes on the distal interphalangeal joints of the fingers and bony ridges 
about the condyles at the knee-joints. The actual spinal changes are a slight 
softening and flattening of the intervertebral articulations with large bony 
exostoses or spurs in the supporting ligamentous stimctures. The spurs limit- 
ing the mobility of the joints irritate the adjacent neiwe roots and give rise 
to local soreness and stiffness with considerable referred pain along the course 
of the affected nerves. 

The family and personal histoi’y, the age of the patient, the definite stiff- 
ness and limitation of motion in the lower spine, the osteo-arthritic changes 
in the more superficial joints, and the x-ray findings of large bony exostoses 
about the spinal joints are the decisive diagnostic factors. Treatment may be 
immobilization for extreme cases, but is as a mile limited to strong, supporting 
corsets, a firm bed, baking, light massage, and dietary restrictions especially 
reduction of carbohydrates, acid foods, and red meats. Atophan or colchicum 
in fairly large doses mitigates symptoms. 

The combination of back strain in either type of arthritis is common, 
producing a condition more difficult to relieve and calling for prolonged and 
rigid support and all other physiotherapeutic adjuncts. 

Metastatic Lesions . — Metastases from breast, thyroid, and hypernephroma, 
and sometimes from cancer of the body of the uterus are common in the 
spine and in the pelvic bones. Primaiy myelomata and sarcomata are also not 
extremely rare. The diagnosis of such a malignant metastasis depends upon 
a history of a primary tumor, local tenderness, extreme pain especially at 
night, marked disability, muscle spasm, and the x-ray revelation of a destruc- 
tive lesion particularly in the body of the vertebra on a lateral examination. 



BACKACHE 


469 


In an early metastasis the pain may be excinciating without any physical 
findings, making the diagnosis necessarily symptomatic but in a high degree 
probable. 

Other Causes . — Among the rarer causes of backache are metabolic and de- • 
generative changes in the bone due to osteomalacia, Paget’s disease, etc,, 
which demand mention if not discussion. 

Neurological Conditions. — Among the neurological causes of backache may 
be mentioned spinal cord tiimor, chronic spinal meningitis such as that follow- 
ing lumbar puncture and other organic lesions, and a large group with a 
neurasthenic or a pure neurotic basis either accounting for the whole complaint 
or at least for the exaggeration and protraction of symptoms arising from some 
trifling injury. The somewhat puzzling group labeled coccygodynia probably 
falls largely into this last category. 

It thus seems clear that the region of the lower back and pelvis, the site 
of so much distress from ‘‘backache,” is in reality an advantageous rendezvous 
for gynecologist, orthopedist, neurologist, internist, and even psychiatrist, one 
or all aiding and supplementing one another in the effort to untangle a 
symptom-complex which may objectively reveal a uterine displacement, abs- 
cessed teeth, bone tuberculosis, developmental anomaly, spinal cord lesion, a 
pure neurosis, or one of a variety of associated or intermediate conditions. 
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THE VBRMIPOEM APPENDIX IN GYNECOLOGY 
Eichaoid W. TeLinde 

EELATIONSHIP BETWEEN DISEASES OF APPENDIX AND PELVIC ORGANS 
Disease of Appendix Primary and Pelvic Affection Secondary 
Pelvic Affection Primary and Disease of Appendix Secondary 
Independent Affections of Pelvic Organs and of Appendix 

DIFFERENTIAL DIAGNOSIS BETWEEN ACUTE APPENDICITIS AND GTNEOO. 
LOGICAL CONDITIONS 

Acute Gonococcal Salpingitis 

Postpartum or Postabortal Infection 

Acute Pyelitis or Ureteral Stone 

Ectopic Pregnancy with Rupture or Tubal Abortion 

Ovarian Cyst with a Twisted Pedicle 

Ruptured Corpus luteum or Graafian Follicle Hematoma 

DIFFERENTIAL DIAGNOSIS BETWEEN CHRONIC APPENDICITIS AND GYNE- 
COLOGICAL CONDITIONS 
Chronic Salpingitis 

Ureteral Stone or Stricture, with or without Pyelitis 
Ovarian or Uterine Tumors 
TREATMENT 

APPENDICITIS IN PREGNANCY 

Relationship between Diseases of Appendix and Pelvic Organs. — ^By rea- 
son of their proximity, the appendix and the pelvic organs are frequently asso- 
ciated in disease and the symptoms often become confusing. A relationship 
between diseases of the appendix and the pelvic organs may be accidental or 
causal; the most obvious classification, therefore, is: 

Diseases of Appendix Primary and Pelvic Affection Secoiidary or Conse- 
quent on Appendical Lesion. — This is much less common than the reverse and 
yet one not infrequently sees the tube and ovary on the right side involved in 
an inflammatory process obviously appendical in origin. Extensive inflam- 
matory involvement of the pelvic organs due to appendical disease is seen less 
often to-day than formeady as fewer appendices advance to abscess formation 
or extensive peritonitis. The pelvic adhesions resulting from appendical in- 
flammation may occlude the lumina of the tubes and cause sterility, or, the 
uterus may he drawn back into retroposition by peritoneal adhesions originat- 
ing in the appendix. 
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myxoma peritonei following the escape of gelatinous material from a primary 
ovarian tumor which envelops as well as distends the appendix. 

Independent Ajfections of Pelvic Organs and of Appendix. — On operation 
for an acute appendicitis, an old salpingitis is often seen, or, in removing pus- 
tubes of not long standing, old adhesions are found involving the cecum and 
appendix. The combination of an ectopic pregnancy and an acute appendicitis 
is not rare. 



Fig. 358. — Distal Portion of Appendix Adherent to Broad Ligament in Case of Laege 

Multiloculab Ovarian Cyst. 

Recovery. (Kelly and Hurdon, Vermiform Appendix, W. B. vSatinders Co.) X !• 


Differential Diagnosis between Acute Appendicitis and Gynecological 
Conditions. — It is often difficult to distinguish these two morbid conditions 
of adjacent organs, while the importance of making the distinction is well 
illustrated by an acute gonococcal salpingitis where delay is advisable and an 
acute appendix where delay may readily prove fatal. Also, an accurate pre- 
operative diagnosis determines the site of the incision. 

Acute Gonococcal Salpingitis. — The differential diagnosis rests upon his- 
tory, physical findings, and the course of the disease. A history of exposure 
may he significant. A recent vaginal discharge is some evidence for salpingitis ; 
frequency and burning of urination ai’e suggestive. These may be the pro- 
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mum tenderness is significant: In typical appendicitis, it is at McBurney’s 
point; in salpingitis, nsnalty lower and more over tlie true pelvis or just above 
Poupart's ligament. The muscle spasm in early acute appendicitis is apt to 
be confined to tbe right rectus, maximum at the point of greatest tenderness. 
In acute salpingitis, it is less marked, lower down, and apt to he bilateral. A 
patient with acute salpingitis does not lie with the right thigh flexed, so com- 
mon in appendicitis. A walled-ofi:' appendical abscess can usually be felt above 
in the right iliac fossa, hut a tuho-ovarian abscess, unless it is a very large 
one, is not usually palpable above. If it can be felt, it is just above Poupart’s 
ligament. A salpingitis peritonitis is usually lower abdominal, while that 
secondary to appendicitis is more apt to become generalized. 

A pelvic examination is most important in the differentiation. An intact 
hymen is strong evidence, of course, against gonococcal salpingitis. If there is 
a discharge, a smear may reveal gonococci. The pelvis is usually tender on both 
sides at the vaginal vault in salpingitis, and pain is caused by pressing up or 
moving the uterus. Induration at the vault is also determinative. 

Postpartum or Postabortal Infection. — This type of infection may create 
a picture simulating an acute appendicitis. A careful history ought to lead 
to a correct diagnosis. A recent delivery of a full-term child or an abortion, 
particularly with criminal interference, creates a presumption in favor of 
postpartum infection. The fever is apt to he high and of a septic type, 
with a proportionately high leukocyte count. Chills are more frequent than 
in appendicitis. Pain as a rule is less marked, but the prostration is gi’eater. 
Abdominal examination reveals a generalized lower abdominal tenderness be- 
coming maximum in a direction downward. Muscle spasm varies with the 
extent of the peritonitis and is apt to he bilateral. Any broad ligament abscess 
formation is apt to point above Poupart’s ligament. A vaginal examination 
may show recent lacerations or abrasions, a profuse discharge, a softened cervix, 
an enlarged and softened uterus, and tenderness in the broad ligament I’egion 
with induration and possibly abscess formation. 

Acute Pyelitis or Ureteral Stone. — In investigating the source of a pain 
localized in the right tuho-ovarian and appendical region, perhaps accompanied 
by fever, one must not forget that an acute pyelitis or ureteral stone, par- 
ticularly when lodged at the pelvic brim, sometimes gives rise to symptoms 
which have not only been mistaken for appendicitis or tubal infection but 
have even led to operation in a number of instances {fide G. L. Hunner). 

Routine, careful examination of the urine should always put the surgeon 
on his guard and avoid this error. 

Ectopic Pregnancy with Rupture or Tubal Abortion, — This condition is 
sometimes confused with acute appendicitis especially by our general surgeons, 
although the best diagnosticians have erred at one time or another. A tubal 
abortion so mistaken is always atypical, lacking the classical symptoms. The 
most that can be gathered may be severe pains at intervals, some anemia, and 
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pelvic tenderness on one side ; then, perhaps, on careful questioning, a delayed 
or missed period and some bloody vaginal discharge. There may also he a 
boggy mass of clots posteriorly on the right. The history is so different from 
an active appendix that suspicion should he aroused at once. 

Ovarian Cyst wUh a Twisted Pedicle. — There is a history of the sudden 
onset of severe pain with nausea and vomiting suggestive of appendicitis. 
The onset, however, is more acute, and syncope from excruciating pain is not 
infrequent. Abdominal palpation or a bimanual examination (gas anesthesia 
if necessary) must reveal a well-defined cystic tumor. Dermoid cysts are 
oftenest subject to torsion, infection, and peritonitis; here the differentiation 
is most difficult. 

Ruptured Corpus luiemn or Graafian Follicle Hematoma. — This condition, 
although rare, is easily confused with appendicitis. At operation a bleeding 
point is found in the ovary, either at the site of a corpus luteum or graafian 
follicle. 'The quantity of blood free in the peritoneal cavity is usually small, 
although TeLinde has seen as much as 300 c.c. The temperature and leukocyte 
count, from the absorption of blood, may exactly simulate acute appendicitis. 
The chief points of differentiation are the lesser degree of muscle spasm and 
the lower point of maximum tenderness in the abdomen. The menstrual his- 
tory as a rule does not assist. If in an appendix operation, the organ is found 
normal with little free blood in the peritoneal cavity, the ovaries should be 
carefully inspected for this condition. 

Differential Diagnosis between Chronic Appendicitis and Gynecological 
Conditions. — Chronic Salpingitis. — The differentiation may be obvious, but 
when the salpingitis is mild and the tubal changes are so slight that the bi- 
manual findings are doubtful, a careful anamnesis is of great value. The 
occurrence of gastro-intestinal symptoms — flatulence, nausea, and vomiting, 
with aggravated pain — favors appendical inflammation. Most g}mecologists 
recognize a right-sided dysmenorrhea due to a chronically inflamed appendix. 
A dull aching pain deep in the pelvis and in the back and irregularity in 
menses speak for salpingitis. The usual deviation is an increase in frequency 
and often profuse periods. The history of bladder irritability and leukor- 
rhea acquired at or shortly before the onset of the pelvic pain is strong evidencfe 
for salpingitis. Pelvic examination in chronic salpingitis may reveal a 
gonococcal infection. With definite induration or enlargement of the adnexa 
the diagnosis is simple, but in the milder cases the pelvic findings remain 
doubtful. Here an examination under anesthesia is a gi-eat help, revealing 
slight but definite changes. The Rubin test helps in deciding the patency of 
the tubes. In several instances- we have found occluded tubes by this test 
and made a midline instead of a lateral incision to discover tubes not suffi- 
ciently enlarged to be felt and yet definitely diseased. 

Ureteral Stone or Stricture, with or without Pyelitis. — ^Hunner emphasizes 
the importance of eliciting tenderness on pressure at the point where the ureter 
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passes over tlie pelvic brim (Moi-ris’s point, 1% inches from tlie umbilicus on 
a line connecting tbe umbilicus with the anterior superior spine) in ureteral 
conditions, as contrasted with tlie tenderness at McBurney’s point in an appen- 
dicitis. He also points out tbe frequency of an associated tenderness on vaginal 
pressure at tbe lower end of tbe ureter. It is always important to exclude 

disease of tbe urinary 
tract before doing an 
appendectomy. A ca- 
tbeterized specimen of 
urine alone is depend- 
able and even tbougb 
this proves negative, if 
tbere is any lingering 
doubt, a complete uro- 



logical 


investigation 


sboiild follow, includ- 
ing, wben feasible and 
seemingly advisable, 
ureteral catbeteriza- 
tion with a wax tip 
and bulb, a differential 
pbtbalein, and a pyelo- 
ureterogram. 

Ovarian or Uterine 
Tumors. — These may 
give rise to right lower 
quadrant pains sug- 
gestive of a diseased 
appendix. Tbe ab- 
dominal and pelvic ex- 
aminations usually 
make tbe diagnosis 
obvious. 

Treatment. — Tbe diagnosis of appendicitis indicates operation sooner or 
later. If there is but little doubt as to tbe diagnosis, a muscle-splitting Mc- 
Burney incision is made. Wben gall-bladder or other right-sided explora- 
tion is desirable, a right rectus incision is best, enlarged as necessary. 
With a combined pelvic condition, the infra-umbilieal midline incision is 
preferable. Tbe technique of appendectomy is represented in Figures 360, 361, 
and 362. 

Tbe cecum and appendix are delivered and tbe wound and intestines pro- 
tected with moist gauze. Tbe meso-appendix is controlled with one or more 
plain catgut ligatures and divided down to tbe base. A purse-string suture 


Mesappendix ligated and divided. Circular or mattress 
suture placed read}" to turn in stump. Appendix then crushed 
near its base with powerful grooved forceps and held away 
from cecum by wet gauze. It is then slowly amputated with 
cautery. (Kelly and Hurdon, Vermiform Appendix, W. B. 
Saunders Co.) 
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of medium black silk or Pagenstecber is laid arouud the base of the appendix. 
The appendix is crushed about a half centimeter from its base, cauterized, and 
sterilized. The stump is then inverted and the purse string drawn up and 
tied and reenforced with a mattress-suture of fine black silk, and the cut 
surface of the meso-appeudix either drawn up to it or buried with a continuous 
suture of fine black silk. 

In case the carbolic and 
alcohol technique is used, 
it is customary to reflect 
a cuff of peritoneum 
about one-half a centi- 
meter from the appendix 
base. The appendix is 
ci'ushed at this point with 
a clamp and ligated with 
plain catgnt, clamped 
just distal to the free tie, 
and amputated with the 
scalpel between the clamp 
and the ligature. The* 
stump is cauterized with 
the tip of a clamp dipped 
in caiLolic and wiped 
with a bit of gauze dipped 
in alcohol; it is then in- 
verted as above. Fig. sol— Second Step. 



A helpful point in 
technique in removal of a 
retrocecal appendix is its 


Little translHcent stump tlien invaginated into cecum by 
circular suture. (Kelly and Hurdon, Vermiform Appendix, 
W. B. Saunders Co.) 


exposure by Cullen’s method. ‘Tn nearly every case the base of the appendix 
can be located by following the longitudinal band on the cecum. When once 


this is located, a Kelly blunt forceps is pushed through the meso-appendix at this 
point and grasps a piece of tape. . . . The two ends of the tape are then 
gi-asped in the tip of the forceps and used as a tractor. Strong traction is 
exerted without any injury either to the cecum or to the appendix. The trac- 
tion invaiiably brings up from three quarters to an inch of the appendix. 
Another forceps is passed througli the meso-appendix and grasps a second piece 
of the tape. . . . The second tape is now used as a tractor and a further por- 
tion of the appendix exposed. A third forceps is pushed through the meso- 
appendix and a loop of the tape passed around the appendix. . . . Traction on 
this third loop will usually expose the tip of the appendix” (W. Neill, Jr.). 
Aftei this delivei^ , the removal follows the usual technique. 

What to do with the appendix in operations primarily for gjmecological ' 
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conditions deserves particular consideration, I advocate its routine removal 
in pelvic operations provided the condition of the patient is satisfactory. That 
this can he done without risk has been demonstrated by many years of experi- 
ence at the Johns Hopkins Hospital. The gynecologist sometimes finds an 
-appendix intimately bound up with a tubo-ovarian inflammatory mass or a 

pelvic tumor and so anchored 
at its two ends; it is then well 
first to amputate it at its 
base, releasing one end and 
removing it w'ith the mass. 
When the abdomen has been 
opened in a midline incision 
and an ajjpendix abscess is 
found, it is wiser to cut down 
to the abscess through an 
additional lateral incision, 
guided by an intra-abdominal 
hand, and then to close the 
midline incision, and finally 
to open the abscess. An ap- 
pendix abscess may gravitate 
Fig. 3C2.-TmnD Step the culdesae,' when it is 

Operation cornpletecl. ( Kelly and Himlon, Vermi- best drained through the pos- 

terior vaginal fornix. 

Appendicitis in Pregnancy. — Acute appendicitis occurs in pregnancy with 
probably an average frequency, both conditions being common incidents. It 
is generally agreed, however, that the pregnant state does greatly aggi'avate 
the dangers, the inflammation being more stormy and gangi-ene and perforation 
setting in more rapidly, with less likelihood of enveloping protective adhesions, 
all enhancing the risks of a virulent peritonitis. There is also grave danger 
of miscarriage, particularly in the later months, with serious complications 
arising through the appendix. The increased difliculty in arriving at a cor- 
rect diagnosis and the natural hesitation wdth its consequent procrastination 
conspire to higher mortality. 

A typical attack of appendicitis begins vrith sudden, severe, abdominal 
pain, soon localized in the right fossa and associated with tenderness, muscle 
rigidity, and constitutional symptoms generally recognizable without diificulty ; 
if the pain and tenderness are not well localized, and the constitutional symp- 
toms are slight, the pains, especially in a priinipara, are likely to be mistaken 
' for a threatened miscarriage. In the early months of pregnancy, the differ- 
ential diagnosis between an intra-uterine pregnancy complicated by appendi- 
citis and an extra-uterine gestation may be perplexing and call for a most 
careful history and physical examination. The differential diagnosis of ap- 
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pendicitis from other conditions accompanying pregnancy, especially pyelitis, 
is based upon the same characteristic features as in the nonpregnant state. 

Once diagnosed, the operation miist be immediate. The earlier in the 
course of pregnancy, the lower the mortality and the less likely an abortion. 
An operation early in pregnancy also obviates the grave danger of a second 
attack. The McBurney incision is preferred, enlarged if necessary by divid- 
ing the aponeurosis and muscles. It is well to perform the operation with as 
little trauma and as little loss of time as possible and to avoid handling the 
uterus to minimize the chance of abortion. Following the operation, substan- 
tial doses of morphin should be given to keep the uteilne musculature at rest. 
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EETEODISPLACEMENT AND SUSPENSION OP UTEEUS 
SUSPENSION OP PEOLAPSED OVAEY 

Howaed a. Kelly 

RETEODISPLACBMENT AND SUSPENSION OF UTEEUS 
SUSPENSION OF PEOLAPSED OVAEY 

RETRODISPLACEMENT AND SUSPENSION OP UTERUS 

One of the commonest gynecologic conditions is uterine retrodisplaeement, 
whether a version or a more or less sharp angulation and flexion backward, 
which may or may not give rise to symptoms sufficient to call for con-ection. 
This retrodisplaeement is also important as it looms up large in the minds 
of many women as well as of our general practitioners, still lingering as the 
one plausible explanation of a woman’s backache, dysmenorrhea, constipation, 
and general malaise, 

A retroversion in which the uterus though still slightly inclined on its own 
long axis in an angle of moderate fonvard flexion is, however, tilted over in 
its horizontal axis until it reclines in the sacral holloAv as in a rocking-chair, 
in an anteversion-retroposition, is not pathologically important nor does it give 
rise to symptoms calling for therapeutic efforts. I speak here also of those retro- 
flexions in which the body of the uterus is angled backward on its cervix, as 
often found in nulliparous women wffiere it is usually a developmental condi- 
tion giving rise to no symptoms likely to be relieved by the correction of the 
displacement. Another group, occurring in parous women, is apt to be asso- 
ciated with more or less broken down internal supports as well as the loss of 
efficient support at or near the vaginal outlet. 

Not wffiolly to neglect the first gi’oup occuri’ing in nulliparae, in the en- 
deavor to decide whether a dysmenorrhea and distressing bearing down feel- 
ings are likely to be relieved by a surgical permanent replacement of the uterus 
in anteposition, one can often test the matter and arrive at a decision by insert- 
ing a good supporting pessary which tends to hold the uterus up or by using 
a vaginal pack for a time to keep the uterus from sagging. If great relief 
follows, it will be well to proceed with the correction; one must not, however, 
omit to allow for the psychological effect of expectation and of the local treat- 
ment. It must also be remembered that backache and constipation are almost 

never causally connected with a retrodisplaeement per se. 
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In an early study of 182, Gerry Holden found that 60 per cent were 
entirely or greatly relieved by operation. I believe to-day with greater care 
in selection, the percentage 
of relief is larger. 

The Alexander opera- 
tion, suspending the uterus 
by its round ligaments 
hauled taut and sewed fast 
in the inguinal canals, has 
pretty generally been aban- 
doned for a direct operation 
via an abdominal incision 
which offers the important 
opportunities of a better 
mechanical advantage and 
at the same time of an in- 
spection of the pelvic organs 
and the vermiform appen- 
dix and if need be the gall- 
bladder — addenda not infre- 
quently revelatory. 

The original operation of 1886 by the direct suspension of the fundus by 

sutures to the abdominal 
wall was abandoned in the 
child-bearing period, owing 
to the complications occa- 
sionally arising in preg- 
nancy, and because of the 
rare strangulation of the 
small bowel under the 
strong suspensory ligament. 

Since those first opera- 
tions about forty years ago, 
a hundred diffei'ent proce- 
dures, devised to correct a 
retrodisplacement, form one 
of the curiosities of sur- 
gical literatai’e. In deter- 
mining what to do, several 
things must he considered: 
(1) That the operation shall 
not entail any risk immediate or remote; (2) that it shall he permanently 
elleetive; (3) that when the inferior pelvic supports are also deficient, the 



Flo. ."04 , — Acute Axtefeextox of Utehus with Coxi- 
c.\E Cekvix Texdixg to Become Tapikoid. 



Vagixa. 

Although anterior fornix can be pushed Up and 
lengthened, it is not nnich longer than first joint of 
finger. 
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wiiole burden of maintaining its position must not be thrown on the body of 
the uterus. 

I describe two procedures: An operation I have long used suspends the 
uterus by transfixing the deep fascia of the abdominal wall on each side with 
a nonabsorbable suture, catching up the round ligament near the uterus and 
then passing back through the abdominal wall close to the point of entrance 

when it is pulled taut and 
tied on both sides, holding 
the uterus snugly forward. 
The other is the Gilliam 
operation or one of its modi- 
fications by Simpson and 
Cullen, by wLich the round 
ligament doubled on itself 
is drawn! through a hole in 
the anterior wall low down 
and fastened to the rectus 
fascia on both sides. 

In the first procedure, 
the bladder being empty, a 
low' abdominal incision is 
made about 8 centimeters 
long dowm to the linea alba. 
The fat is freed from the 
rectus fascia on both sides 
of the loAver end of the inci- 
sion. The abdomen is then opened and round ligaments caught about 2 centi- 
meters from their uterine insertions with an Allis forceps. A strong but not too 
stout silk or linen suture is now passed with a long cuiwed needle on both sides 
through the abdominal w'all under the fat layer, piercing the fascia, tendon, and 
peritoneum. A finer needle picks up the peritoneum at frequent inteiwals, skirt- 
ing below the rim of the pelvis around to and embracing the round ligament 
as far as the Allis forceps wdiere it transfixes the ligament and is then at once 
passed through the abdominal W'all and brought out near the starting point. 
The opposite side is treated in the same way and both sutures pulled up, draw- 
ing the uterus foi’^svard until it touches the symphysis. Then the operator, 
assured that there is no* hole left on either side to trap a loop of bowel, ties 
both suspensory sutures. The permanence of this procedure depends upon the 
durability of the tw'O suspensory sutures. 

It appeared for a time, in the beginning of our suspensory work, as though 
it might prove a great boon to shorten utei’osacral ligaments at the same time, 
thus pulling the lower uterine pole up and back while the fundal anterior pole 
was drawn forward and securing a maximum mechanical advantage. I found 



Fig, 365. — Acute Retroelexion of Uterus Sometimes 
Cause of Sterility But SIore Often of Abortion in 
Early Months. 
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wall, grasping peritoneum, muscle, and fascia, and again emerging into tlie 
cavity. Wlien botli sides are treated in this way, the sutures are tied, draw- 
ing the uterus well forward. 

T. S. Cullen’s procedure is readily appreciated on examining Figure 368. 


SUSPENSION OF PROLAPSED OVARY 

Prolapse of the ovary is a comparatively common disorder and an indis- 
putable cause of serious discomforts and even acute suffering. It has long 
since been recognized as a malady and dealt with by our predecessors wdio dis- 
covered the tender organ dropped into the culdesac behind the cervix and on 
pressure elicited a complaint of a typical more or less severe pain. In many 
women, the displaced ovary is merely an incidental discovery and is not sensi- 
tive and occasions no disturbance of health. 

Among the earlier writers dealing with this subject in America were Storer, 
Skene, Munde, Goldspohn, and Hii'st. 

We feel to-day that too much attention w'as formerly paid to the displace- 
ment per se, folloAved by long courses of ineffectual treatments, the subject 
occupying somewhat the same relative position as laceration of the cervix in 
the late eighties, but in the latter ease there remains a residuum needing surgi- 
cal care. 

Ovarian displacement is a common concomitant of uterine retrodisplace- 
ment, where, instead of the more obvious utems, the enlarged and tender ovary 
is sometimes the real source of the pelvic distress relieved by the coiwective 
operation. 

Treatment of this condition has been studied by George Gray Ward (/. Am. 
M. Ass., Nov. 2, 1907). 

A characteristic symptom is a localized pelvic pain increased by the con- 
gestion of menstruation and by walking or standing. The internal pain is 
often so severe as to prohibit coitus. Defecation with constipation often gives 
rise to pain at times agonizing, accompanied by collapse, profuse perspiration, 
and nausea, persisting after the end of the function (Ward). Munde laid 
to its credit epilepsy and hysteria ; dysmenorrhea is a concomitant as well as par- 
oxysms of intermenstrual pain. 

Diagnosis is made on discovery of the rounded, sometimes slightly nodular, 
displaceable, painful ovary hanging low down near the vaginal vault. Biman- 
ually and through the rectum it is easily outlined in the culdesac or hanging 
lateral to the cervix. The ovary may be enlarged and its capsule irregular 
and thickened and attached or bound down by adhesions more or -less dense, 
and the reti'oflexed ovary with the displaced uterus interferes seriously with 
the ovarian circulation. Such a displacement should be looked for when the 
ovarian veins are found unusually dilated. 
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Surgical treatment rvas first discussed seriously in 1886 by E. Imlacb of 
Liverpool, a pupil of L. Tait, who suggested attaching the ovaiy in a con- 
ceivably noimal position by suture and called his operation oophorrhaphy. 
Since then, as in suspension of the uterus, numerous and varied are the opera- 
tions proposed. 

When a reti’odisplaced uterus is brought into an anteposture as described, 
the ovary is often lifted fi*om the floor out of the lower pelvis, with relief of 
all symptoms. Again, I have repeatedly drawn attention to the puckering 
up and tightening of the uterosacral ligaments as a means of re-forming the 
fossa ovarica, iii which the ovary comes to rest quite naturally, out of reach 
of painful circulatory disturbances. 

The operation recommended by C. 0. Barrows of New York and adopted 
by Ward consists in perforating the broad ligament of the mesosalpinx with 
an artery forceps, avoiding the vessels, then drawing the ovary through the 
buttonhole opening and stitching it in place by a suture at each end. The 
experience of Barrows and Ward shows that this operation entails no disad- 
vantages, relieves the discomforts permanently, and obviates a recurrence of 
the trouble, apt to take place under other methods ; it does not prevent preg- 
nancy. Of Barrows’s thirty-seven cases, five were double, thirty-two were 
single — twenty-one of the right ovary and eleven of the left. 

My own method has been to shorten the utero-ovarian ligament by dou- 
bling it on itself and then stitching it to the round ligament near the utenis 
by passing a silk suture through the broad ligament under the fallopian tube. 
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TEEATMENT OP ETEEINE AND VAGINAL DISPLACEMENTS WITH 

PESSARIES 

Howard A. Kelly 

In the early days of gynecology, only aggravated displacements were recog- 
nized and treated; it remained for onr more immediate predecessors — our 
obstetrical grandfathers and wonld-he gynecologists — to detect lesser degrees 
of flexion and downward displacements and, adding them to the list, to under- 
take their treatment by a horde of pessaries, cups on stems, and later by intra- 
nterine supports. Those were the days when reputations were made by devis- 
ing a new instrument or even by putting a new twist or a hump on an old one. 
Charles D. Meigs estimated that -uterine malpositions constituted 75 per cent 
of all cases coming to him as a specialist in the seventies and eighties of the 
last century, and the writer recalls the oflices of the fashionable obstetrician- 
gynecologists crowded with women wearing pessaries and tampons. The litera- 
ture of the period is full of pessary therapy. The present generation, realizing 
the obvious futility of such methods and enthused by the broader field of 
gynecological surgery, has done two things: In a large number of instances 
it has concluded that the pessary and the tampon served hut to encourage a 
valetudinarian habit and was unbecoming to the dignity of the profession, 
while in another group it has decided tliat it is best to correct the displacement 
at once surgically and to curtail the interminable office visits. The fii'st result 
of this radical step naturally had its own evil consequences, for so long as we 
continued without criticism tO’ accept our predecessors’ dictum as to the serious- 
ness of a retroflexion per se, we were guilty of a vast ziumher of unnecessary 
operations. The intemperance of this new way of treating retro- and even 
ante-flexions is evident in the published records of a hundred different methods 
advocated to correct these displacements. 

The present status of the matter is that : 

1. Many retrodisplacements are considered physiological and call for no 
treatment, the patient being told that the condition is a negligible one. 
When, for example, the vagina is preternaturally short, the fundus 
naturally occupies a posterior position, reclining as it were in the lower 
sacral hollow. 

2. A retrodisplacement in a nullipara calls for interference only when there 
is a marked flexion associated with hearing down and dysmenorrhea. 
Retroflexion rarely causes constipation or backache. 
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3. The form of retrodisplacement ofteuest calling for correction is asso- 
ciated Avith descensus due either to a relaxation of the superior supports 
or to the breaking doA^'n of the vaginal outlet supports or to both. As 
a corollary, it is useless to con-ect a retrodisplacement and to neglect a 
cystocele and a loose, open vaginal outlet. 

A pessary is mostly useful in a uterine retrodisplacement, especially retro- 
flexion, Avhere in consequence of childbirth the uterus sagx doA\m irrto the 


Fig. 3C9. — Five Host Useful Hard Rubber Pessaries — Slightly Reduced Size Showh by 

' CeXTUIETER JIUrlSURE Below. 

(1) Smith pessary ivith strong upper curve of posterior bar and pointed nose. (2) Hodge 
pessary with broad anterior bar: curved outline to rigid. (3) Common hard rubber ring 
pessary, most generally useful of all. (4) Gehriing pessary, most valuable in cvstocele and 
in prolapse where vaginal outlet is still good; outline to right. (5) Reenforced Munde- 
'Ihomas-Smith pessary. Thomas added thickening of posterior bar to Smith pessary (1), 
while Jlundc broadened pointed nose of anterior bar. . AH made in several sizes. 



vagina, best detected by examining with the patient standing; it is also often 
useful Avhere for any reason an operation cannot be done or as a. preliminary 
to operation to detennine hotv much is to he expected from the more perma- 
ncut support given by a suspension. As a rule, it is at most a crutch, a tem- 
porary device. 
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The pessary used must be aseptic and should generally be of Jiard rubber. 
Soft rubber pessaries and varnished leather (used by midwives) are prone to 
become foul and to cause vaginitis. 

No practice is more reprehensible than the removal of a pessary from the 
vagina, rinsing it with warm water and soap and putting it in a drawer with 



Fig. 370. — Glass Ball Pessary in Vagina of Aged Woman, ExcELLE^"TLy Supporting 

Prolapsed Uterus and Vagina. 


the general supply, in time to be, used in another woman. It should be well 
washed with soap and warm water and then soaked for several days in alcohol 
and finally wrapped up in sterile gauze. 

What does a pessary do? How does it act? Volumes have been written 
on the mechanics of the pessary and especially on its lever action; my own 
belief is that its eificacy depends simply and solely upon the fact that it takes 
up slack and splints the vaginal walls and in this way limits tlie descensus of 
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tlie uterus. If tliis is true, tlie purpose of tlie pessary is not to correct a 
retrodisplacement nor to establish the uterus in any conceivably ideal posture; 
therefore, in selecting and applying a pessary one pays no attention whatever to 
the posture of the uterus after its application. The kind and size of the pes- 
sary selected depend upon the amount of slack in the vaginal walls aud the 

amount of descensus of the utenis, 
the displacement of the anterior vagi- 
nal wall (cystocele), and the compe- 
tency of the posterior wall at the out- 
let to retain the instrument. 

kl}'- own preference- is for the fol- 
lowing hard nibber pessaries: A 
simple ring, a Gehrung pessary, a 
disk and stem (Menge) pessary for 
prolapsus, and a hard nibber or glass 
ball for prolapsus, Figures 369 and 
370. 

The old-fashioned ring pessaiy 
is the most universally applicable 
and were it not for cases of cystocele 
might almost be adopted as the one 
instrument for all cases. It takes 
experience and sometimes several 
efforts to adjust the right instru- 
ment for the individual case, the 
effort being much like that of get- 
ting a new pair of shoes. A suitable 
pessary takes its place in the vaginal 
vault with the cervix in the center and fits loosely and comfortably with room 
to introduce the index finger easily between the pessary and the vaginal walls 
on all sides, Figures 371, 372, 373, 374, and 375; it must not make constant 
pressure at any point. I have often had occasion to remove pessaries several 
sizes too large (I call them “horse pessaries”) ulcerated through into rectum 
or bladder or both. Sometimes a pessary'^ is just about the right size to give 
relief but the vaginal outlet is too relaxed to hold it; it is then most apt to 
escape in the act of defecation. The patient feeling the pessary protruding, 
can push it back with a finger, being assured that it cannot get into the wrong 
place and do harm. 

The Gehrung pessary is the one usable form when there is a cystocele where, 
instead of presenting at the outlet and escaping like a ring or Smith-Hodge 
pessary, because of lack of a presenting rounded surface it simply rolls over 
inside; I call it an “upset pessary,” (Figure 376). It is readily made out 
of one of the ring pessaries by heating in boiling water until soft and then' 



Fig. 373 . — Carrying Smith Pessary into 
Place. 


Pessary introduced into vagina caught by 
index finger resting uj)on its posterior bar and 
carried well behind cervix, when pessary is in 
position. 






Fig. 37G. — GEimuxc Pessary. 

Especially useful in descensus of anterior wall. Pessary should lie in closer relation to 
symphysis pubis. 



Fig. 377. — A ]\Iekge Pessaky Usef-ul in Some Cases of Prolapsed Utebus. 

Stem prevents pessary from rotating and thus from presenting at vaginal outlet and 
escaping. 
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lifting quickly on to a gauze napkin held in the hand and squeezing it together 
from side to side and at the same time doubling it on itself in the opposite 
direction until it has the form indicated, when it is at once held under cold 
running water to harden. 

The form most valuable for prolapse in the old is the Meuge with a remov- 
able stem inserted and caught by a bayonet lock after placing the ring, Figure 
377. The stem rests on the vaginal outlet and prevents the supporting ring 
from appearing at the outlet and escaping. An excellent pessary for the old, 
where in spite of an apparently fair support at the outlet the lax tissues above 
tend to evert vdth the uterus, is a glass ball, between 4 and 6 centimeters in 
diameter; this should be lubricated and introduced into the vagina with a little 
stretching of the outlet. If not too tight a fit, such an instrument may be left 
in situ for months. It is not always easy to remove although there would be 
no difficulty with a pair of miniature obstetric or a large polyp foi'ceps. I 
generally assist the extraction with vis a< tergo or a finger in the rectum push- 
ing the ball down. 

A woman wearing a pessar,Y ought to douche daily if there is any discharge, 
using a heaping teaspoonful of table salt dissolved in a pint of warm water or a 
teaspoonful each of soda bicarbonate and soda biborate with a grain of menthol, 
in a pint of warm ^yater. 

A pessary patient ought to appear for examination every few mouths. 
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BENIGN TUMOES OF THE UTEEUS 
HoAVAiiD A. Kelly 

INCIDENCE 

SYMPTOMATOLOGY 

SITE 

FORM PECULIARITIES 
DIAGNOSIS 
TREATMENT 
Ray Therapy 
Myomectomy 
Indications 
Operation 

Hysteromyomectomy 

Indications 

Operation, including Utriculoplasty, Bisection, and Panhystero- 

MYOMECTOJIY 

Complications 

1. Glohxilar Myoma 

2. Torsion 

S. Adenocarcinoma ■ 

Jf. Cancer 

5. Angioma 

6. Suppurating Myoma 

7. Tuberculosis of the Endomeirium 

8. Ascites 

9. Pregnancy 

(a) Intra-uterine 

(b) Extra-uterine 
dO. Environmental 

(a) Bladder and Ureters 

(b) Adhesions 

(c) Tubal and Ovarian Disease 

Alyoma of the uterus, fibroid tumor, or fibromyoma, according as one or 
other element prevails, is an atypical nodular grovdh springing from some 
portion of the uterine body, usually above the cervix, varying in size from a 
microscopic node to that of a mass or masses choking the abdominal cavity. 
The tumor is made up of a disorderly interlacement of muscular and con- 
nective-tissue fibers, one or the other predominating; the larger masses are 
grouped into more or less well-defined spherical nodules. 

Between the conglomerations of fibers run arteries, veins, and lymph ehan- 
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Fig. 380. — ^IjIPomyoma. 

Section from Fi-jurc 370. a. Flood-vessels; h, myomatous tissue: c, clear spaces repre- 
Rentiii<i fat cells. (J. II. iM. Kno.v, Jr.) (Kclly-Culleu, ilifomaia of Uterus, W. B. Saun- 
ders Co.) X 48. 



Fig. 3S1. — ^Akuomi.nal Co.Mon: of a Sixgle Masshte; ilvojiA ItarovEU cv 3iIyo3£ECT03iy. 
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part or the wliole of flie uterus which then resembles a thick pedicle at the 
vaginal vault. Rarely, a fine peritoneal channel is found inverted into the 
pedicle of a, myoma Avhich spring’s from the lateral uterine wall (Werth). A 
large suhinucous tumor is liable to infection when it breaks down and sloughs; 
many lives have been sacrificed in this way to the attendant sepsis and 
hemorrhages. 



Fig. 3S3. — Giik.uxy F>’i..\i!G].« Fight Ovahy Kkmovkd with a ilYOjiATOc.s Uteiics the Size 

OF A Maa’s IIeah. 

l.ui'.’o uiirupturecl ey.sls at both pole.';; in between, a inaE.s of thick ciriiiotie ovarian 
lisEiie. X 1. 


The rate of growth is A'ariahle; it sometimes takes ten, fifteen, or twenty 
years to reach the size of a uterus at term. Some of the more vascular, how- 
ever, enlarge perceptibly Avithin a fcAv months, though not aRvays so rapidly as 
the patient imagine.-?. Even doctors are apt. to make mistakes on this head. 

Ih’ofuso menstrual hemorrhage, the most striking symptom, occurs in about 
.>0 per cent. At the l>egimiing it is more an exaggerated period, lasting from 
iive to eight days: although Aveakening. it is soon compensated. Later, as the 
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tumor enlarges, tlie flow is longer and more excessive. A profound anemia 
is not uncommon, the skin becomes peculiarly transparent and waxy, and 
dyspnea supervenes and epistaxis and palpitation, with pi’ofound weakness. 
A loud anemic heart murmur connotes blood changes. 

Pain is variable, most marked when the utems carries small myomatous 
masses in its walls, when it is usually menstrual and of a distressing, grinding, 
bearing-dovm character, like labor pains. 



Fig, 384. — Myomatous Uterus Weighing 39 Pounds, Seen from Behind. 

Extreme distortion of uterine body by tumors occupying every conceivable position. Point 
of amputation of cervix shown at G, right and left ovaries and tubes above on eaqli side. Left 
tube lengthened and displaced by large intraligamentary mass. Lower part of tumor, from 
point above cervix transi'ersely across to right, entirely subiieritoneal. Hysteromyomectomy. 
Eecovery. Longest diameter 39 centimeters. X 

Some disease of the ovaries and tubes is often found ; both may be bound 
doAvn by adhesions, and a hydro- or a pyo-salpinx may form. This is often 
present in connection with small tumors, when the pain may be due more to 
the inflammation and the tugging on the adhesions than to the obvious tumors. 

The ovaries undergo hypertrophy, held by Virchow and others to constitute 
an ‘'interstitial oophoritis” with cystic degeneration, Eigure 383. They are 
peculiarly long and flat with large unruptured follicles, increased vascularity, 
and thickened vessel Avails. 

Popow has shown that the changes affect the albuginea which undergoes 
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proliferation and a coarse hypertrophy; the follicles in the parenchyma are 
mnnerous at first and atrophy later — “oophoritis follicniaris. ' 

Pressure symptoms occur when the growths choke the pelvis, causing fre- 
quent urination and, more rarely, difficult defecation. With a growing tumor 
ijnprisoned under the promontory of the sacrum, pressure symptoms may 
become threateningly urgent. It is remarkable how persistently the rectum 
remains patulous under apparently impossible conditions, while the bladder 
conserves its office by expanding well laterall}'' or bj' ascending gi’adually up 



Fio. ."iSS. — U teiios witii Extensive ^tvoMATous Involvement Chiefly Inteustitial and 

Submucous. 

Note extreme distortion of uterine cavity, Hysloroniyoinoetoniy. Kecovery. X U. 


into the abdomen as in other large pelvic tumors. The most serious trouble 
arises when a tumor molded into the pelvic cavity forces the base of the bladder 
against the symphysis and ents olf evacuation and circulation. If this is not 
relieved cither by pushing the tumor up into the abdomen or by a radical opera- 
tion, the sloughing of the entire vesical mucosa becomes but a preliminary to 
the exHus IclhdJis. 

The risk of the larger myomata whicli have escaped up into the abdomen, 
especially if they lie, as rarely, beneath the pelvic peritoneum, is pressure on 
the ureters, hydro-ureter, and hydi'oneplu'osis, uni- or bi-lateral. In one hun- 
dred hysteromyomectomies, there were two with attacks of urinary suppression. 
It is not uncommon in large myomata to find clear distended tortuous ureter’s 
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Fig. 387. — LAncn .Skssile StniPKiuToxKAr. 

I\fVOMA. 

The terms large and small are used in a purely relative sense, regulated by 
the environment. While we speak of one not larger than a fist as small, when- 
it is but a little larger and chokes the pelvis, it becomes relatively “a large 
pelvic tumor” if the same tumor escapes up beyond the superior strait, as it 
eommonl}’’ does, it is a relatively small growth until by its mass it encroaches 
on the abdominal viscera or even thrusts up the ribs and impedes breathing 




Fig. 390. — Cer\7cai, Myoma with Uterixe 
Body Si:.atei) ox Its Apex and with Kx- 
tj:eme Lexgtiiexjxg or Bousd Ligajiexts 
AXI) Oyariax \'essels. 
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and interferes with digestion and circulation or generally incommodes its liost. 

The classification as snbnincons, interstitial (intramural), snbseroiis (sub- 
peritoneal), and sessile or pcdnncnlate is advantageous from a practical stand- 
point, as often determining the mode of treatment. 

From a clinical standpoint, it is important to locate the segment of the 
uterus in which a fibi-oid tumor lies, whether fundal, mesial, or cervical, or 
lateral and intraligamentary, or subperitoneal, or subvesieal. Surgical facility 
is greatly enhanced, the nearer the groAvth lies to the fundus. I present dia- 
grams representing four sites. 



Fig. 391, — ^Myomatous Uterus, Showing Inteustitiat. and Surperitoneal SIasses. 

The subperitoneal tumor is half concealed behind opened cervix. Note large uterine cavit.v 
with smooth surface, presenting a number of tiny translucent vesicles in lower portion and 
on lower border of white mucous polyp within uterine cavity. Observe also large vessels Innl 
open opposite internal os utei i. X %. 

Figui’e 387, for example, is entirely subperitoneal and fundal, attached by 
a broad pedicle. A myomectomy in this case is relatively easy. Figure 388 
shows a tumor of the same size occupying the body of the uterus, the anatomical 
elements of which, uterine comua and round ligaments, are seen widely sepa- 
rated. The removal of such a tumor as a rule (not always) involves hysterec- 
tomy, with a careful dissection dowmward to the bases of the broad ligaments, 
exposing and controlling the uterine vessels. Figure 389 is the same tumor 
situated still lower down and more in the cervical portion with the body of 
the uterus lifted high up ; the round ligaments are lengthened and the broad 
ligaments widely separated. The uterine vessels are not so easy to reach. In 
Figure 390 the utems sits on a cervical myoma like a cap. The bladder is 
lifted up and the basal portion and uterine vessels below are often difficult of 
approach, Figure 391. * 
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Eibrocystic tumors, Eiguro 392, are degenerated myomata, characterized 
by an excess of fluid elements, often soft and even markedly fluctuant. The 
fluid coagulates spontaneously on exposure, a clinical feature valued by the 
older -wi’iters who found it in tapping, as pathognomonic and dictating a policy ■ 
of ?iolt me tangere. The sign is, however, not wholly reliable, as the fluid of 



Fig. 393. — Ekokmotjs Cystic JItojia, 

Patient operated on by Severanu, Bucliarest. Entire weigiit of tumor 85 pounds. Cir 
cumference at navel 105 centimeters. (Winckel’s Lchrhuch dcr Fraiicnlcranlclieiien, 188C 
p. 463.) 

a tuberculous peritonitis or of a large cystic graafian follicle also coagulates. 
Eibrocy'^sts sometimes reach a huge size, even as much as 195 pounds! 

The tumor fig:ures, Figures 394 and 395, had a girth measure of 92 centi- 
meters and filled the abdomen up to the diaphragm with extensive vascular, 
omental, mesoeolic, and gall-bladder adhesions. Recoveiy followed operation. 

The life history of a myoma is well illustrated in a doctor’s daughter, who 
was watched for twenty-seven years until the successful radical operation in 
1894. She discovered her tumor in 1867 when twenty^-seven years old. Two 
years later, Washington L. Atlee, the ovariotomist, examined her on one of 
those long peripatetic operating trips customary among gi’eat surgeons from 
the earliest days and left with her father the following not© and draivings, 
for which I am indebted to his son-in-law, J. M. Drysdale, of Philadelphia. 

“Norfolk, Va., June 24, 1869. 

“Today I examined Miss J. S. She is as large as a lady seven months 
advanced, shape uniform, tumor round and prominent, hard, nonelastic, mov- 
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Tumor Skew in Pigure 394, Exhibiting Eelationship of Thin-walled Cvstic 
Portion to Myomatous Tissue Persisting at Base with Area of ITyalin^e Degenera- 
tion Above. 

Tumor may be readily mistaken for an ovarian cyst. Note trabeeulte of skeletonized blood- 
vessels. 
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al)le, not sensitive, extends across lx)tli hip lx>nes and upward to the hypoclioii- 
dria. Tlie superior strait of the pelvis is occupied In- tlie same tumor and 
in tlie posterior part the cervix uteri is felt. It is shortened in length, folded 
against the tumor in front, soft. The sound enters to the distance of eight 
or nine inches. 

‘‘The following diagi-ams will explain things.’’ 




Pic, .too. — CoPiKs or SKinnirs iiy WAsniNtnox h. ix tSOO, 

Note of uterine eavity and intimate relations of myoma with uterine walls. Peen 

twenty-five years later, uterus was normal size, and tumor was attached to fundus by a 
pedicle 1 centimeter long. 

!Many years later she was treated repeatedly (after Apostoli) hy A. .1. 
Skene of Erooklyn Avith heavy electric^, currents through the abdomen, as Avas 
the fashion some fortA- vears aao. 

VI ^ 

When I saAv her in ^lay, 1894-, the abdomen Avas enormously distended by 
the huge symmetrically disposed tumor. The anterior Avail Avas IS centimeters 
from the bed loA-el as she lay on her back. Her umbilical circumference Avns 
IwS centimeters and the distance from umbilicus to ensiform cai-tila'ge AA-as 
111 centimeters. There Avas also an ascites. She had an umbilical hernia, 
opening G by 7 centimeters, and a tender, round mass under the arch of the 
right ribs — a distended gall-bladder. She suti'ered acutely Avitb renal colic 
from pressure on the ureters. 

The operation, IMay 12, rcA-ealed a .small uterus croAvded against the pelvic 
tloor, Avith a fibroid mass of 50 jiounds, attached to the anterior uterine AA'all 
by a jiedicle 1 centimeter long and 3 by 2 centimeters bi-oad, nourished by three 
large arteries 5 millimeters in diameter, coursing superficially oA-er the ante- 
rior fundus. 

Ibe extirpation AA-as long and diiiiculr liccause of the extensi\'e plaquclike 
A-aseular A-entral adhesions, due to the electricity used. The large gall-bladder 
Avas ojKUicd and a quantity of jnis CA'acuated and drained. 
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The recovery was tminternipted and slic lived seven years longer in excel- 
lent health ; her death was unconnected with her old ailments, 

“ It is a matter of interest to note the entire change in position from the mi- 
gratory evohition of the large tninor. 

One of the most important notes affecting the operation is that the cervix 
is either free and normal in the vagina or that it is deployed to a gi-eater or 
less extent on the gi’owth. A good cervix means an easier extirpation. 



Associated with 51 liters of ascitic fluid. Tumor attached to fundus hy narrow pedicle 
and b 3 ’ large vessels to omentum; also iiitimatelj' blended witli posterior surface of bladder. 
(T. S. Cullen.) 


In parasitic myomata, the omental attachments often present a striking 
appeai’ance, fringing the upper border of the mass with large tortuous vessels 
like a cluster of whipcords or angleworms stretching from tumor to colon. 
These are often very bizarre in their relations. 

While multiple myomata are commonly met, there is at times a remarkable 
tendency to harbor only a single tumor, fonning a big symmetrical spherical 
mass. The solitary myoma deserves special attention, as it is just here that a 
skillful myomectomy may save the nteinis, conserving its functions even to the 
extent of childhearing. 
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Form Peculiarities. — single myoma unrestrained assumes a more or 
less spherical form which it retains until pressure molds it. Two sets of 
exteimal forces, the hard and the soft parts, come into play in this modeliiw 
process. Irregular outlines, arising from forces within the giuwth itself, are 
found in the coincident development of a number of tumors Avith fresh nodules 



Fig. 390. — ^Para.sitic MvojrA Completely Detached. 

Adherent over right ureter and large vessels to appendi.v. Myoniatons uterus with left 
pus tube removed as indicated by line of suture. ( Kelly-Cullen, Myomata of Uterus, W. B. 
Saunders Co.) 

budding out over the surface, when the mass becomes extensively lobulated or 
bossed. 

A striking instance of the effect of repeated impacts of a soft structure 
is represented by a Aurtical furroAv on a large tumor due to the pressure of the 
linea alba. Another is the patulous rectum in a choked pelvis, the resultant 
of a weak force acting with persistent regularity. 

When a myomatous uterus is detained Avithin the hony pehds until the 
cavity is choked, it assumes the form of a perfect cast of the sacrum and pos- 
terior pelvis, exhibiting exquisitely the sacral curve and the breadth of the 
pelvis. Whil^ the surface appears smooth, a close examination reveals the 
slight irregularities due to suppressed buds. On top of the pelvic tumor, 
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irregular clusters of large misuppresscd nodules often sprout up tlirougli the 
superior strait, 

A notch is seen in some of the larger growths due to the sacral promontory 
and the projecting Ixidics of tlie luinhnr spine. 

Diagnosis. — When a patient, between twenty-live and forty-live complains 
of painful menstruation, becoming profuse and protracted, and with a history 



Fio. 400. — Gi.oiiur.AR Mvom.vtous 'UTiatus ]’itKsn.\Tj.VG Fonn of Prfgvaa't Uraiu.s at Tirn^r, 
WITH AiiAi'TAaTox OF Lowj:u Fart to Pia.vic Cavity. 

Lower pari of liinior is .«ii1)i»orito!U’al. Cervix is ilisplaceil iij> to level of pelvic brim. Two 
iieritoiieal lulliesions .shown above cervical opeiiiii”:. Seen from behind. Ilvsteromvomectomv. 
ileeovery. X Ej. 

of sterility or early miscarriages, a myoma may he susjrected. A direct e.xami- 
nation determines the size and shape of the nterns and any irregularities of 
its surfaces. To detect and locate accurately small tumors, it is often best 
to c.xamine under anesthesia relaxation. If the uterus is hard to reach, the 
following procedure is serviceable: Grasp posterior cervical lip with a tenacn- 
hnu forceps and pnll the uterus toward the outlet; then carry the index linger 
in the rectum well above the ampulla and palpate bimanually tbe posterior 
surface and the whole organ. Small tumors form little nodule.? easily felt, 
otten not over o or 4 millimeters in diameter: larger ones are recognized as 
hard, romuhxl, and iniimately connected with the uterine Ixjdy. 

A woman was treated symptomatically tAventy-five years for dysmcnoiTliea: 
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a rectal examination under anesthesia then revealed a small uteinis choked -with 
myomata illuminating the history. 

When the tumor rises up into the abdomen, the diagnostic signs are more 
obvious. The lower abdomen may exhibit the characteristic irregular nodular 
appearance, or, if the tumor is symmetrical, it may simulate pregnancy in form. 
Here the history of the long-continued growth must he considered in connection 



Fig. 401. — ^Myomatous Uteuus, Exhibiting Pertect Cast or Pelvis. 

Rubber ligature thrown around neck of the mass and tied to contiol circulation, a pro- 
cedure no longer employed. Uppermost part in pictuie lay in contact with pelvic floor; 
tumor, therefore, inverted in lifting it out. Laige upper tumor forms perfect cast of sacral 
curve and posterior pelvis. Note ii regular masses, in contact uitli abdomen just above rubber 
tube, which projected out of pelvis into abdomen. Hystei omyomectomy. Recovery. 


with the other findings. A sound will often show a marked lengthening of the 
uterine cavity, hut it should not he passed until the examiner is morally sure 
there is no pregnancy. Eew operators, if any, have escaped the chagi’in of 
this mistake at one time or another. The rational sigus of an advanced preg- 
‘ nancy should he looked for where it is at a.ll possible, remembering also that 
pregnancy plus fibroids is not infrequent, 

A marked peculiarity is often the sharp contour of the upper border of 
the abdominal tumor as it drops to the level with the patient lying on her hack. 
The resistance is characteristic — ^hard, dense, unyielding; in exceptional cases, 
however, all the gradations are found from puttylike, through the soft vascu- 
lar, to the fiuctuating cystic stage, greatly confusing the diagnosis of pregnancy. 

In large tumors, the circumference of the abdomen should he recorded, 
usually at the umbilicus or just below it; a good contour can he made with a 
fiexible leaden tape. The position and size of prominent bosses are also to be 
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described. A sound passed into the bladder reveals any displacement. Fixa- 
tion or mobility is tested by rocking from side to side and lifting it up. An 
important measurement is made ■\vitli a pelvimeter, udtli one band in tlie pelvis 
and tbe other on the abdomen on top of the tumor; also register the breadth. 

A remarkable inymtia exhibited ballottemcnt as distinctly as in pregnancy. 
The abdomen was distended as in a pi'eguancy of eight months, and the utenis, 



Fio. -102. — Lakci: SntrriiiTOXKAi, Myoma, Srxx rnoM Behind. 

ShowiD" rcninrkiililo ailuptiUion of form to vertebral column. FU, funihis of uterus lay 
on sacral jiromontory, aiul juass, T, below, lay on pelvic lloor. while T, above, lay on lumbar 
vertebnv. From T to to T, tumor is concave, exactly followin': vertebral column down to 
pelvic lloor. l.arao tumor exactly adapted in form to lumbar vertebra? from side to side, its 
concavity present iny cast of lumbar vertebral bodies and sacral promontory. Hystero- 
myomect’omy, Bocovery. X v;. 

enlarged hy two fibroid masses, reached almost to the nmbiiicus. Ascitic fluid 
filed the ilanks and the space iKdweeu the tumors and the abdominal wall. 
On palpating tbe abdomen at a point 5 or G centimeters aliove tbe .‘^ympbysis, 
nothing was fidt, but on making sudden deep pressure tbrongb about 4 centi- 
motors of fuid a hard body Avas met which faded from tmu-li to reinrn in one 
or two seconds and strike tbe fngers a signif cant blow, Figure 404. 
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In one patient witli multiple fibroids, tbcre was a remarkable mimicry of 
pregnancy, Eigure 403. The mass was 28 centimeters long, lying transversely 
in tbe abdomen with a round tumor in tbe left iliac fossa the size of tbe bead 
witb a necklike constriction. Tbe body of tbe uterus occupied tbe position, 
of aboulders, and at tbe cornu, wbicb was turned toward tbe anterior abdomi- 
nal wall, was a conical fibroid excrescence like tbe stump of an aim. Bebind 
tbe uteras and lying in tbe right abdomen, a cylindrical mass bellied out below, 
resembling tbe size and shape of tbe fetal abdomen. Felt through tbe abdomi- 
nal walls, tbe imitation of a dead fetus at term was perfect. E. E. Montgomery 
observed a similar instance. 



Fig. 403. — ^^Iyomatous Uterus Presenting Extraordinary FIimicry of Child in 

Tran.si'RRSE Position. 

Seen from front. Supposed liead on left behind left broRd ligament with well-defined neck 
back of uterus. Curious conical nodule extending out under right uterine tube felt like arm 
of child, while large mass occupying right iliac fossa, and seen behind right broad ligament, 
liad form of body from shoulders down. Longest diameter 2S centimeters. Hysteromyomec- 
tomy. X %■ 

Photography is especially useful as a record of size and contour. 

A gauze tracing is an admirable accurate record, made by marking tbe 
periphery of tbe tumor on tbe abdomen witb indelible ink or a soft pencil and 
then laying a stiffisb gauze on this and tracing tbe outline on tbe gauze with 
a black pencil. Figure 405. 

Measurements are especially serviceable in detecting growth. 

Treatment. — When the diagnosis is assured and the groivtli is not larger 
than a three or four months’ pregnancy, and is giving rise to no subjective 
symptoms, no treatment is called for beyond a ivatcbful inactivity. Accurate 
observations, boWever, sbonld be recorded, and tbe patient advised to return 
at fairly long intervals for remeasnrement, or in case sbe notes any changes 
in ber condition. It seems quite certain tbat drugs bave no infiuence over 
tbe growing tumor and serve only to upset tbe stomach. 
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hernia. The morbidity and mortality of one hundred taken at random over 
the country would he far from negligible. 

The furof operativus which dominated for a couple of decades was gen- 
dered by an able article by C. P. Noble — an assemblage of the various com- 
plications coexistent with these gi’owths. 

It took our surgeons, however, several decades to realize that fibroid tumors 
are extremely common and exist in thousands of women unsuspected and that, 

therefore, they accidentally be- 
come the concomitants of a 
vast number of pelvic diseases 
with which they hold no causal 
relationship. The question 
whether to operate or not 
should usually rest not upon 
the discovery of a fibroid tu- 
mor of moderate size but upon 
the gi'avity of the more impor- 
tant accompanying affection. 
If the abdomen is opened 
to treat radically diseased 
adnexa, a fibroid tumor will 
determine a more radical oper- 
ation in the simultaneous ex- 
tirpation of uterus, tubes, and 
ovaries as the neater, safer, 
and altogether better surgical 
procedure. 

There are two groups 
w'hich call for operation to the 
exclusion of other methods of 
treatment. First, that in which 
the tumor is wedged in the 
pelvis and creating serious 
pressure symptoms on the 
bladder. The second, that not insignificant group in wdiich there is apparently 
some intrapelvic complicating condition -which cannot be clearly defined or in 
which even after the most searching examination it is not clear that the fibroid 
tumor is the only trouble. All doubtful cases, therefore, call for operation. 
If the last precaution is not respected, malignant intrapelvic disease will crop 
out at a later date with distressing frequency. 

In the active treatment of a fibroid tumor at the present day, the ques- 
tion is no longer merely that of the best -way to do a hysteromyomectomy 
but resolves itself into the choice of one of the several pi’oeedures: Kay 



Fig. 405. — Tumoe First Outlined on Skin in Anilin 
OR WITH Eyebrow Pencil, with Such Landmarks 
AS Anterior Superior Spine, Symphysis, Um- 
bilicus, AND Margins of Ribs. Glass Plate 
Laid on Abdomen Covered with Transparent 
Gauze on Which Markings Visible Beneath 
Are Traced as Permanent Record to File avith 
History, avith Addition of Patient’s Name and 
Date. 
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therapy or operation — myomectomy, hystcromyomcctomy, or panhysteromy- 
omcctomy. 


BAY TnEBAPY 

Tlie- first and foremost method of treatment, always to he considered, is 
ray therapy, whether x-ray or radinm, which is ctTcclive in most instances in 
cliecking hemorrhages, stopping the growth, shrinking the inmor, or even cans- 
ing its disappearance. It is ideal for women who have home children and 
are in their late thirties or early forties or heyond. Snch treatments do not 
preclnde operation later, nor do they necessarily cansc permanent, cessation 
of the menses; even pregnancy has followed. This is clncidatcd in Chapter 
XLV. 


MYOMECTOMY 

[Myomectomy, the enneleation of the tumor itself without sacrificing any 
portion of the uterus, is contrasted with hysteromyomcctomy, the supravaginal 



Fio. 400. — Ci.As.cic.u. StrR.w.uuxAL Mtomtctomy. 

Rclcaf^in? iitoius fr<im broad lijraiiieiit attaclnm*iits in order indicated bv ligatin" and 
si'voring conmaaion at 1 (loft tulio and ovary). 2 (round ligatnom). 3 (right tiibo and ovary), 
4 (right romul ligainont). thou ligating loft utorino artory (.S); ligating right uterine arterv 
(0), and finally, ainputating supravaginally (7). 


amptitation of the uterine body, and with panhysteromyomectomy. the removal 
of the entire uterus. In myouKK-tomy. the defect cretsted hy the abstraction 
of the tumor from its bed is closed hy sutures uniting the base and the CHl<re.= 
of (he wound so ;is to leave a normal nterns functionally perfect. AlKlomintil 
myomvctouty is tute of the most actiA'cly conservative of .al] operative proeodnre.? 
and is the cotiutt'rnart ou the peritoneal side of the vaginal extirpation of sul>- 
mneous m\\;mat.g. 
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Indications. — Myomectomy is esi^ecially adapted to tlie treatment of single 
or several isolated tnmors in younger Avomen, so disposed that they can he 
readily excised or shelled out Avithout undue sacrifice of uterine tissue. It 
should, therefore, he elected, Avith reservations, as the treatment par excellence 
of isolated pedunculate, as Avell as of many isolated sessile, interstitial, or 
broad ligament groAvths. I haA'-e treated in this Avay a uterus containing as 
many as nine myomata, each remoA'ed through a separate incision, and, again, 



Fig. 407 . — Supkavaginal Amputation by Continuou.s Ligation and Livusion down One 
Side (in Diagram Beginning at Left Cornu), Amputating Across Cervix ( 4 ), and 
Finishing by Ligation and Division up Bight Broad Liga.ment. 

In event of troublesome adhesions on one side, begin with opposite, where structures are 
freer. 


another containing tAvelve. In tAVO instances, I successfully removed a tumor 
as large as a man’s head. 

The supreme result of a myomectomy lies in the pregnancy Avhich may 
folloAv, as has occurred repeatedly even folloAving the enucleation of a large 
grov'th. One patient, an army officer’s Avife Avell up in the thirties, Avho had 
never been pregnant, had a child Aidthin eighteen months after the removal of a 
large gTOAvth. 

J. M. Hundley lemoved five myomata, the largest about 10 centimeters in 
diameter in the anterior Avail of the uterus and all partly interstitial, the 
fundus of the uterus reaching nearly up to the umbilicus. During the opera- 
tion, the uterine caAuty Avas opened. EolloAving this, in tAAm years, she bore 
a child. 

It must be clearly recognized that Avhen the gTOAvths are multiple and some 
of them small, the patient is likely to turn up again in a feiv years Avith another 
crop. It is Aviser, therefore, generally speaking, to avoid multiple myomec- 
tomies ! 
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5. Some broad ligament myomata 

6. Some submucous myomata too large for vaginal extraction 
(August Martin) 



Fig. 409. — Same Myoma Lifted Up into Abdomen Out of Its Bed, Showing Hypebteophy 
OF Anteeioe Uterine Wall, and Complete Detachment of Bladder from Uterus and 
Upper Vagina. Note Compression of Eectum. 

Much can be done beforehand to detennine whether myomectomy or hys- 
teromyomeotomy is advisable. Where, for example, the rectal, vaginal, and 
abdominal examinations show that the tumor springs from a uterus of normal 
size by a pedicle and no other tumors are found, tlie surgeon null give the 
reasonable assurance that there will be no mutilation. The expectation is also 
justified when a single myoma is found before or behind the uterus and the 
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uterine canal is not inueli lengtliened. One of tlic inost promising signs is a 
nterns of a snbsplicrical form 'ivitli no other nodules. 

Operation. — Tlic general principles governing the operation arc: 

1, Good exposure of uteiais and tumor tlirongli a liberal abdominal 
Incision. 

2. Isolation of the tumor (brought outside if possible), surroimded with 
gauze. 



Fic. .}]0. — rTirnes aitf.u Kxtikpatio.x or .Mvomatocs TvMon. 

Oreat iinisfiilur liyiiartiopliy, measoriiifr, wlieii retonifa lo alKloinrii. !•? X 37 wntiinctors. 
.\ row of Iwi'iity-JiiiH' Hiituri’s used in clo-^ing^ incif-ion in nterine wall. X 'i-\. 

o. Incision around the pedicle or through tlie capsule, exposing the tumor. 

•J. Temporarv complete control of hemorrhage bv clamps and by eom- 
])ression of the main vascular trunks, by a rub1)er or gauze tourniquet around 
the cervical portion of the utems. 

.5. Enucleation of the tumor from its bed. catcljing all bleeding vessels. 

0. rermanent control of hemorrhage by ligatures to larger vessels and by 
elect rothermic coagulation, as well as by buried sutures closing the wound. 
If necessary, the uterine arteries can l>e ligated. 

7. Snug ch'sure of the uttu-ine incision with careful attention to the ends, 
seeing that no hemorrhage continues between the stitures. 

S. liclaxation of tlu“ tourniquet on the vessels and observation for some 
mijiutes to note any hetnorrhage. 
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9. Closure of the abdominal incision with a small telltale drain^ dropped 
just into the peritoneal cavity, as an indicator in case of hemorrhage which is 
the one great danger*. 

The table should be dropped level some time before elosing the abdominal 
incision. 

A case in which another tumor grew is shown as it appeared five years 
later, Eigures 410 and 411. 



^ G V V ^ 

Tig. 411. — Demonstratks Possibility of Failure tiiuougu Returu of Fibroid Tujiors. 

Same Case as in Figure 410. 

Recurrent myoma resembling utei'us bicornis, accessory fimbriated extremity on right 
tube; left ovary turned up and adherent to tube. Cervical polyp. Recover}’. 

In the enucleation, a bold linear incision is made through the investing 
muscularis well into the white tissues of the tumor which is grasped by a 
* stout museau forceps and elevated as the enveloping mnscnlaris is worked 
hack hy hlnnt dissection and the tumor shelled ont of its hed, Figures 412, 
413, and 414. No barm is done by opening tbe nterine cavity tvhicb is closed 
with a fine interrupted chromic suture. 

In one instance, the entire uterine mucosa of the anterior wall was torn 
from cei’vix to fundus, in the form of a triangular flap which was closed with 
a delicate catgut suture without in any way affecting the recovery. 

It is also necessary at times to resect a considerable part of the uterine 


mucosa. 
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In closing the nterine wound, every effort mnst bo made not to leave any 
dead spaces. 

A big tumor is often best removed by bisecting it until its opposite per- 
iphery is reached, when each half is enucleated separately in a direction from 
the opposite pole outward. 

The rrterine structures must not be handled more than necessary. 



Fig. 415. — Large SobmUcous IMyoma. 

Adapted to myomectomy by abdominal section, splitting open nterus and enucleating 
tumor, and sewing up uterine incision. X %. 

By reason of its hypertrophy, the reconstructed uterus often presents a 
massive, irregular, bizarre appearance. Figure 110. 

•A sloughing fibroid ought not to be removed per vias abdomimles if it can 
be avoided; if it becomes imperative, then every effort should be made to 
take out the whole uterus with the cervical end clamped to shut in the dis- 
charges, while the vagina is cleansed sedulously and dried out before ampu- 
tating it. A liberal pelvic drain must be left in the vagina and gloves and 
instruments should be changed before closing the abdominal incision. 
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I was au interested visitor at the private clinic of A. Martin of Berlin, 
when ho extended the field of abdominal myomectomy by removing a large 
suhmncons myoma by an abdominal hysterotomy (Centralhl. f. Gyndh., July 
31, ISSO). I have removed a smaller one about 2.5 centimeters in diameter 
found in an exploratory hysterotomy. For such work, the vaginal route is 
preferable. 

IIYSTEIWMYOMEGTOMY 

Hysteromyomectomy commonly designates the removal of the tumors with 
the body of the uterus amputated in its cervical portion — more precisely supra- 
vaginal hysteromyomectomy. 

In the history of this benefieent operation, there is much that is creditable 
to American surgery as developed in the historical studies of E. W. Cushing 
{Ami, Gymvh & PediaL, 1895) and C. P. Noble {Am.. J. OhsL, 1899, 40). 

W. L. Atlee operated successfully in 1844 {Am. J. M. Sc., 1845, and his 
prize essay, “The Surgical Treatment of Certain Fibrous Tumors” {Tr. Am. 
M. Ass., 1853). dohn Bellinger in 1S4G did the lirst deliberate hystcromyo- 
incctomy {SoiilJi, J. }f. J Pluu'in., 1847) through a long incision, using animal 
ligatures; the patient died of peritonitis on the fifth day. Walter Burnham 
of Lowell, ]\[assachusetts (.lune, 1853), operated, e.xpecting to remove an 
ovarian cyst but found a fibroid which was extruded by vomiting; as it could 
not be returned, he removed it with the ovaries at the cervix, and the patient 
recovered. This was followed by a second and a third operation in 1854 and 
1857 {Tr. Am. 2f. .l.w,, 1878). C. Kimball of Lowell (September 1, 1853), 
operated deliberately and successfully for a fibroid tumor {Boston M. S S. J., 
May, 1855) and, according to Bigelow, in 1883, performed eleven hysteromyo- 
mectomies with six recoveries and five deaths. 

H. 0. ^Marcy devoted particular attention to the treatment of the cervix 
and sewed the pedicle with the cobbler’s stitch {'Tr. Am. M. Ass., 1882). 

T. A. Emmet, in 1884 {Principles and Practice of Gynecology) utilized 
the vesical peritoneum to cover the cervical stump iii an operation for a dermoid 
cyst and a fibrocystic uterus, and in discussing the operation this important' 
advance by retroperitonealization is pointed out. 

M. A. D. Jones, February IG, 1888, did the first panhysterectomy in 
America for a uterine fibroid {N. Yorh i¥. Aug. 25, and Sept. 1, 1888), 
independently of Bardenheuer whose work was not known here. 

J. Eastman’s name is indelibly associated with panhysterectomy, perform- 
ing his first operation in 1889 {Indiana M. J., 1890, and Med. Fo^rtnightly, 
Jan. 15, 1896). 

Undoubtedly the most I’evolutionary advance was that of L. A. Stimson 
of New York, who signalized the cardinal point in the deliberate individual 
ligation of the two ovarian and the two utei’ine arteries in their course as 
simplifying and insuring the safety of the procedure {N. Yorh M. J., March 
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9, 1889, and Med, Neios, July 27, 1889), avoiding tlie dangerous Inoad liga- 
ment mass ligatures with the attendant risks of sepsis and hemon-hage. 

While thus giving credit to American effort, one must also recognize the 
admirable work of such distinguished surgeons as Velpeau, Amussat, Barden- 
heuer, Schroder, hfartin, Zweifcl, Chrobak, Sitnger, Eritech, and hnally 01s- 
hausen (Veit’s Ilandbuchj 1897). In England, the names of Keith, Thoin- 
ton, Bantock, Milton of Cairo, and Heywood Smith are indelibly associated 
with the evolution of hysterectom 3 ^ 

Indications. — The indications for hystcromyomectomy are, in general: 

1. Discomfort or ill health produced by the tumor interfering Avith occu- 
pation or comfortable getting about. 

2. Size of tumor, more or less filling tlie lower abdomen or choking the 
pelvis. 

3. Rapid groAvth. 

4. Excessive hemorrhages, but usually relievable by ray therapy. 

5. SeA^ere pain, often associated Avith attacks of peritonitis, significant of 
adnexal disease. 

6. Various complications — uterine cancer, oA'arian cysts, dermoid cysts, 
pus-tubes. 

I have operated a few times solely on account of the persistently dis- 
tressed mental attitude of the jwtient, AA'hieh I dub “oukophobia,” or tumor fear. 

Anemia is often a source of anxiety, as one so frequently sees Avomen Avho 
have been bled Avhite. Experience, lioAA'eA^er, shoAvs that the operative risk is 
not greatly eidianced (Johns Ilophins ITosp. Bull., ISTov. 1904). In tAA^enty- 
three, there Avere but tA\'o deaths : One bad a hemoglobin of 20 per cent Avith 
broken cardiac compensation, coupled Avith a bleeding sloughing myoma, and 
the other died from the anesthetic; six had a hemoglobin beloAv 30 per cent, 
and tAVO were as Ioav as 22 per cent — all did AA^ell. In spite of these excellent 
statistics, it AA'ould be aa^cII Avith a hemoglobin 40 per cent or loAA'er to give a 
transfusion of from 500 to 700 c.c. before, during, or after operation. Eor- 
tunately, just here ray therapy is most effective and should be used first. If 
operation is imperative, one or more transfusions Avill aid greatly. 

Operation, Including Utriculoplasty, Bisection, and Panhysteromyomec- 
tomy. — The steps in the operation are : 

1. Preliminary preparation of field, including skin and vagina. 

2. An incision long enough to work rapidly and unhampered. 

3. Delivery of the tumor out on the surface if possible. 

4. Proximal ligation of ovarian vessels and round ligaments of one side, 
say the left, clamping the structures distally and cutting between. 

5. Detachment of the vesico-uterine fold of peritoneum from the cervix 
from side to side but not separation of^ladder from cervix unless imperative. 
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6. Ligation of the loft uterine vessels. 

7. Amputation of the uterus from left to right in tlie cendcal portion, 
forming a cupped pedicle. 

8. Clamping the uterine artery of the opposite right side well above tbe 


level of the divided cervix. 



Fig. 41G. — Removal of Fibuoid Utebus with Tubes and Ovaries. 

Ligatures applied following numbered arrows. 1 encircles ovarian vessels in infunclibulo- 
pelvic ligament. 2 controls left round ligament, caught with forceps but not tied. 3. 
Bladder is pushed down as far as cervix if necessary. 4 controls left uterine vessels. 5 . 
Cervix amputated. G. Exposed right uterine vessels controlled at point above cervix. 
7. Right round ligament clamped. S. hinss inverted and removed, while clamping right 
ovarian vessels. 

9. Clamping tbe right round ligament and ovarian vessels, followed by tbe 
removal of tbe mass. 

10. Application of ligatures in place of foi'ceps, a step omitted bj^ tying 
instead of clamping. 

11. Closure of the cervical stump with the implantation of the round liga- 
ments in tbe angles. 
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12. Covering tlie stump with peritoneum (extraperitonealization). 

13. Closure of abdominal incision without drain. 

In a woman under forty, it is well to leave both ovaries with or without 
the uterine tubes, in order to escape the discomforts of an artificial menopause. 



are exposed; these should be caught at a point higher than indicated. 


Death from the operation may he caused by pitlmonary embolism, due to 
the liberation of a clot forming in an iliac vein, which is swept up into the 
pulmonary artery — an unavoidable accident with an average frequency of about 
0.5 per cent; peritonitis, rare in the absence of a complicating bad infection 
in the tumor, for which vaginal drainage is a prophylactic ; postoperative hemor- 
rhage, which ought to be exceedingly rare and is due to faulty technique; 
intestinal obstruction, arising from adhesions between bowel and intestines or 
anterior wmll and more apt to occur with an extensively adherent tumor which 
leaves raw surfaces behind. 

Excessive hemorrhage during the operation should not occur. 

When large tumors lie in the body of the uterus below the fundus, the 
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growing mass contimially lifts the lateral structures higher into the abdomen, 
and as the broad ligaments ascend verticall}’^ they appear at first sight to he 
absent and replaced by a number of large vessels spread fanwise over the 
mass and difficult to attach. Closer inspection, however, usually shows the 
vessels tending to group together at the pelvic brim where they can he exposed 
by piilling the ntenis Avell over to the opposite side. Here, then, low down 



Fio. 4] 8 . — Last Rtki’ in I^nuci.kation of jUvosiatous Utkiius. 

Mass rolled out of abdomen is attaelied only by round ligament, ovarj’, and tube. 


laterally, they are picked up and tied doubly with fine silk ligatures and di- 
vided. This opens up a. cellular inteiwal in which the process of stripping the 
loose peritoneum from the tumor mass begins and is easily continued step by 
step. 

If the sigmoid flexure is elevated high out of the pelvis on the tumor, it 
may he necessary to split the mesosigmoid on its outer side and then to push 
the peritoneum down before the ovarian vessels can be exposed and tied. 
The utmost care must be taken throughout, first to see and then not to injure 
a ureter. 

Utriculo plasty . — It was more important twenty years ago before the advent 
of radium and x-ray therapy to know that in young women whose chief com- 
plaint was hemorrhage occasional hysteromyomectomies could be done, leaving 
in one or both ovaries and a modicum of the Uterine mucosa to perpetuate the 




l''iG. 41 !). — Complicated IlYSTEnostYOMECTOMy Showing ICxtensivk Sudpeiutoneai. 

Development. 

Cervi.x raised liigli out of pelvis, and bladder drawn up into abdomen. Fundus uteri liigli 
above umbilicus opposite displaced sigmoid lle.xure. Line of rellection of peritoneum over 
side of tumor shown. Hysteromyomectomy. Reeovery. 



Fig. 420. — Uteiculoplasty. 

Excision of wedge of body of uterus to form a utriculus. 
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The first effoi’t was to locate and ligate the left ovarian vessels distributed 
over the posterior lateral convexity ; this was impossible on account of hemor- 
rhage as every needle puncture bled excessively. Persistence clearly meant 
death. I then thrust forceps through the uterine coniua and clamped them 
to control the vascular channels nearer their source, Eigure 422. Then, taking 



Fig. 422. — ^Line of Bisection through Body of Uterus and Tumor Indicated by Arrow. 

Dotted portion below indicates part of bisection completed subperitoneally after puslimg 
down bladder. 


a long-bladed knife and grasping each coimu with a stout museau forceps and 
drawing to the right and to the left, I bisected the anterior face of the uterus 
in the direction of the aiTow, dividing the tumor to the vesical peritoneum 
which was freed and pushed down. Continuation of the bisection completely 
divided the tumor vertically and in the median line. 

Each half was then enucleated separately by grasping the growth on each 
side with the strong forceps, lifting it from its bed, and detaching it with a 
stout crenated spatula. There was no hemorrhage of moment. 

With the collapse of the encapsulating uterine tissues, Eigure 423, both 
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uterine arteries were easily'' readied and conveniently tied well below the body 
which was then amputated with its thickened muscularis, Figure 424. 

Bisection has a wide range of utility in tumors in which the vessels are 
out of reach or where the tumor is fixed in the pelvis by inflamed uterine tubes. 
Generally the entire uterine body is bisected with the tumor masses. 



Fig. 423. — Uterus Bisected and Tumor Removed from Its Bed. 
Uterine vessels now easily accessible. 


A large single tumor marked for a myomectomy can also often be handled 
best in this way. 

Bisection is not an operation of choice but of election in hard cases where 
the lateral or posterior conditions demand it; it enables one quickly to reach 
and control the uterine vessels and then to work rapidly up the sides and to 
the ovarian and lastly to deal with the complicating conditions, with the 
enormous advantages of increased accessibility and constant inspection and the 
ability to select the best points of attack as they are enucleated. 

It is not always without risk, as I learned through the loss of a patient 
whose tissues were excessively vascular. 
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Panliysteromyomectomy . — Owing to tlic occasional subsequent occurrence 
of sarcoma or carcinoma in the cervical stump, there lias been a grovang 
tendency of later years to extirpate the entire uterus with its cervix. This 
operation is somewhat more awkward and time consuming, unless tlie utenis 
and cervix are bisected, than the supravaginal amputation described; it sacri- 



tCiG. 424 . — Uterine Body with Upper Part of Cap or Tumor Removed after Enucleation. 

fices also the support given by the cervix as a sort of a keystone to the vaginal 
vault as well as the convenient implantation of the round ligaments in the 
cervical stump. 

I believe it is usually possible to escape these later complications and con- 
tinue the older method of amputation if we discriminate carefully as to the 
character of the cervix before opeTation. 

I would, therefore, unhesitatingly amputate above in nulliparae and women 
who have normal healthy cervices, taking care also in the operation to examine 
carefully for any appearance of a sarcomatous degeneration. And even if the 




Fio. 425. — Bisectiox. 

Uterus grasped at futidu.s with imtscau forceps. Uterus split down into cervical region, 
indicated by arrow 1. Right half of cervix divided at 2. Uterine vessels controlled above 
this level at .1. Round ligament and cornual structures controlled at 4 and 5. Right half 
of uterus with tumors removed. Cervix grasped with forceps and amputation of left half 
of uterus with sevei'ance of left hroad ligament completed as on right side. 



Valuable where fundus and lateral structure are buried in dense adhesions. Dissect 
bladder free and expose cervix. Divide cervix at 1. Bisect uterus usually through anterior 
and posterior^ walls in direction from cervix to fundus. When posterior surface is divided, 
it will be easier to liberate each half in a direction from below upward. Rest of enucleation 
then follows arrows as numbered. 
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Fig. 427. — Ajifutatiox ok Utkhu.s at Lfa'ki.s 2, .3, 4, !>. 

At 2 and 3, uterine tissue with mucosa left to ])iesorve menslrual function with retention 
of ovaries. 4 represents supravaginal amputation; fi, ]ianhysterectomy ; 1, funclal area 
grasped and removed. 



Fig. 428. — Pelvis Choked by Cup-and-Ball jMyoma (if) Co3,ipkessing Shall Intestines, 
Bladdek, Rectum, Vermiform Appendix, and Ureters. 
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cervix sliows a moderate degTee of cystic degeneration, this could be destroyed 
either sometime before or soon after the operation by cauterization. 

The operative procedure is like the supravaginal hysterectomy, down to 
and including the ligation of the uterine vessels. At this point it diverges and 
one can either amputate and remove the uterine mass as described and follow 
this by the enucleation of the cervix as a separate entity, or, again, one can 
take out uterus and cervix as a whole. In tlic enucleation of the cervical por- 



Fig. 420. — Toksiox of Suhperitoxkai. PEoi'AX'ur.ATE JIyoma Shutting Off Buood SurvLY. 

Size of uterus uljout normal. Ui"lit tube anil ovary densely adlierent. Pedicle («) made 
one complete turn. (Kolly-Culleu, ilt/oiitaia of Ctrrus, W. B. Saunders Co.) 

tion, down to the opening of the vaginal vault, one simply keeps lifting up the 
uterus and cutting on all sides close to the cervix, skinning it out, as it were, 
and catching any bleeding vessels. On opening the vagina anteriorly, it is well 
to insert a loose gauze pack to take up accumulated secretions. The uterus 
and cervix being removed, actively bleeding vessels are ligated or controlled 
by coagulation and the round ligaments implanted taut in the angles which are 
approximated by suture fore and aft, and the rest of the vaginal opening 
closed and the whole covered extraperitoneally with the vesical peritoneum. 

Complications. — 1. Globular Myoma . — Globular myoma filling the pelvis 
is a member of a distinct gi’oup wliicli recurs regularlj'- enough to call for a 
definite plan of treatment. Wlien a tumor just large enough to fill the pelvis 
arises from the lower part of the body of the womb, the operator is embai’- 
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rassed in Ms efforts to lift it nj) and out of the pelvis and through the incision 
so as to deal with it comfortahl,y, and sometimes the situation is not relieved 
by grasping the growth with a stont mnscan forceps and making strong trac- 
tion. Also, he cannot get room enough in the choked pelvis, between the 



Fig. 430. — ^Toesion of Globulak Myomatous Uterus froji Left to Eight, Bringing Fundus 
TO Front and Eight Tube and Ovary around to Left Side. 

Tumor occupies entire anterior uterine -wall. .Operation. Eecovery. X %• 

tumor and the pelvic walls, to tie off the hroad ligaments and more particularly 
to reach the uterine arteries. This difficulty is met hy catching the top of 
the uterus with a museau or stout bullet forceps on the left side and rotating 
the tumor as it lies in the pelvis so as to expose the top of the broad ligament. 
This is cut through, and by rotating still more the uterine artery is rolled 
up, exposed, and tied, when the growth can be lifted out of the pelvis, the 
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cervix cut across, and the operation completed in the usual way. To get a 
grip on the tumor, cut into it and excise a wedge. 

Ifyomata wedged in the pelvis form a peculiar group of frequent recurrence. 



Fig. 433. — ^Myoma and Carcinosia in Negress. 

Zones occupied lay preference by two forms of disease. Fundus converted into mass of 
myomatous nodules while entire lower segment of uterus is replaced by carcinomatous vege- 
tations. Metastases in inguinal glands are egg-siml. Disease extends through broad hg*i' 
ments to bladder; metastases also in mesenteric, retroperitoneal, and bronchial glands, as 
Well as in lungs, pleura, and intestinal serosa. Anemia of all organs and a fatty degeneration 
of liver. Hydro-ureter. Myomata are not involved in carcinomatous process. Death from 
profuse hemorrhage w’ithout operation. X ■ 

Ou opening the abdomen the pelvis is found choked with tumors, the landmarks 
are obscured, and the operator upon seeing the iininohility of the mass antici- 
pates a prolonged and difficult enucleation. If, however, before beginning 
the operation he has noted the vaginal cervix in front and the main masses 
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wedged in the posterior pehds, he will be able to r'ectify the chief source of ’ 
difficulty by instructing an assistant to push strongly upAvard on the tumor 
with two fingers in the vagina, while he himself makes sti’ong traction from 
above with a museau forceps ; as the tximor escapes from its bed it gives forth 
a peculiar loud sucking sound, and the wdiole mass rotates on its transverse 
axis as it comes up and out. A case of this sort came to autopsy without 



Fig. 434. — ^Adexocarcinoma of Body with Myomata. 

Sent by Paul Owsley to T. S. Cullen. Note small niyonia neai’ cervix (If) and early 
carcinomatous growth not broken down at fundus. (Kclly-Cullcn, ji[ijomata of Uterus, W. B. 
Saunders Co.) X Co- 
operation, Figures 408 and 409. The top of the mass, Figure 428, occupied 
the floor of the pelvis before it Avas lifted out. 

2. Torsion -. — Myomatous titer i, as one At'ould naturally expect from the 
broad base of attachment, are rarely found Avith a tAvisted pedicle. In any 
large service, hoAAUver, cases are seen from time to time. The torsion may 
effect a pedunculate tumor on the fundus. Figure 429, or the body of the 
uterus Avith a large more or less spherical tumor may revolve on a thinned-out 
cervix, including the broad ligaments as a pedicle. Figures 430 and 431. B. 
Bastianelli of Borne observed a spontaneous amputation of a myomatous uterus, 
Figure 432. Lesser degrees of torsion amounting to a quarter of a turn are 
not infrequent, due to the slight movements of accommodation of the con- 



546 


GYNECOLOGY 


tained body acted upon by the mobile abdominal walls. There is sometimes 
noted a tendency for the displaced structures to become adherent, fixing them 
in their new position. The complication at the time of operation is likely to 
be simply a matter of dealing effectively with the adhesions. 



Fig. 435. — Large Cervical Myojia with Adenocarcinoma of Body. 

Globular myoma behind cervix 7 centimeters. Various subperitoneal and interstitial 
myomata. Uterine cavity filled •with massive carcinomatous growth. (a) Cervical canal. 
(Kelly-Cullen, Myomata of Uterus, W. B. Saunders.) X 

3. Adenocarcinormt. — In fourteen hundred myomatous uteri, adenocarci- 
noma of the body was found in twenty^-five, about l.Y per cent. Hemorrhage 
was the one significant feature, but as this is often found with myomata, it is 
often not distinctive. In some there was a suspicious watery and foul discharge. 
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The importance of the matter is such that whenever possible hemorrhagic 
uteri should he curetted for microscopic study; with this precaution mistakes 
will he rare. A malignant endometrium calls imperatively for panhysterectomy 
and great care in the removal not to contaminate the peritoneum, Figures 434 
and 435. The invasion of the fibrous tumor by the carcinoma is shown in 
Figure 436. 



Fig. 43G. — Adekocarcixoxia Ixvolxuxg Mvoma. Secondary to Body of Uterus. 

Excess of connective tissue. Groups of carcinomatous cells scattered abundantly tlirougli- 
out myoma, usually appearing as glands lined with one layer of cuboid epithelium (a). 
In a few places, glands filled as at b or large solid masses as at c. (tl) Irregular mass of 
cells tending to branch. (T. S. Cullen.) X 125, 

4. Cmicer . — Cervical cancer was found in eighteen cases, almost invariably 
squamous-cell and in varying degrees of advancement. One such is shown 
in Figure 437. The chief interest here centers in its recognition before 
operation, wdiether in an early or a late stage, and in the effect of such a dis- 
covery upon the operation. The ceiwix should in every case be examined 
carefully and any suspicious area pinched off and studied. In case the lesion 
is advanced, radium is the best therapy. Figure 438. 

In case a recognized cancerous uterus is to be removed, two principles must 
prevail in the operation. The vagina must be cleaned, even to the extent of 
curettage and cauterization of a cervical growth, and the vault painted with 
a 20 per cent mercurochrome solution and packed loosely with gauze tied to a 
string. The abdominal operation then proceeds to the point of the incision 
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A suppurating myoma in which the tumor forms a shell filled with pus is 
rare, not including here those sloughing suhmueous tumors discharging per 
vagina/m. 

It commonly occurs in three Avays: 

(a.) A simple large myoma which on opening the abdomen feels suspiciously 
fluctuant hut which ought not to be opened until removed. 

(h) A tumor Avhich has coiitracicd deuse adhesions with all sniTOundiug 



Fig. 439. — lUvojrA with Sarco.aiatous ]3nGE\ERATioA'. 

At the lower right myoma shows hyaline clegencration with a few muscle-fibers as at a 
still unchanged. Above is malignant tumor composed entirely of small round cells with but 
little stroma. (J. H. U., Gyn. ) X ISO. 

structures — cecum, colon, small intestine, omentum chiefly, and abdominal 
and pelvic walls — simply calls for the rxtmost care in the enucleation, tying 
vessels and here and there leaving little slivers or larger plaques of the myoma- 
tous capsule adhering to bowel or pelvic wall and so avoiding serious additional 
complications. Such was a patient with a large intraligamentary mass on the 
right, who came to the clinic gveatly prostrated with a septicemia, Eigaire HO- 
The tumor had dense parietal adhesions and the omentum was attached by its 
entire free border, together with the cecum, colon, and small intestines on the 
right. The abdominal incision was 16 centimeters long, the fluctuating myoma 
tapped, and 4,100 c.e. of pure pus evacuated. The great difficulties on the 
right were overcome by cutting first down through the left broad ligament. 
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ligating tlie uterine, and amputating the uterus in the cervix, and then ligating 
the right uterine artery. As the uterus and the hig collapsed tumor '\vere 
rolled up and out, the adherent intestines were accessible from below and easily 



Fig. 441. — Sagittal Section of Large ISTecrotic Myojia Comjiunicating by Abscess Cavitt 

WITH Transverse Colon. 

Arrow A shows direction of enucleation first attempted and found impossible. Arrow B 
shows direction next taken and followed successfully. 

separated, the omentum tied off, and dense abdominal-wall adhesions treated 
b}'" leaving attached a plaque of the superficies of the m3^oma dissected from 
its capsule. Tapping seemed necessary here to expose the adherent bowels 
beneath. She recovered and was in good health a year later. 
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Fig. 443. — On Dividing Cervix and Drawing Its Surfaces Apart, Uterine 'Vessels Were 
Exposed, Caught, and Uterus Completely Detached froji Its Pelvic Connection by 
AN Enucleation Proceeding in Directions Indicated by Arrows. 

Lifting up whole mass, abdomen was easily reached and enucleation completed in direction 
from behind forward. 

(c) A tumor wliicli discharges into some viscus, bowel, or bladder. A com- 
plicated suppurating myoma discharging by a fistulous orifice into the trans- 
verse colon always offers a difficult problem, Eigure 441. In an instance seen 
in our clinic, the entire center of a large mass filling the lower abdomen was 
necrotic with a vast abscess cavity discharging into the colon (/ ohm Hophvns 


X 
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Hasp. Bull., 1900, 3:66). Aa added serious coinplicatiou was extreme weak- 
uess and a pulse of 140 at the onset of tlie operation. Tlie abdominal incision 
was made and it was forxnd impossible to make anj^ headway whatever by 
detaching omentum and colon from the anterior face of the mass. The size 
of the tumor and its dense adhesions completely locked it in situ. The follow- 
ing plan was then adopted with success: The cervix, which could be felt per 
vaginmn, was exposed by detaching the vesical peritoneum and caught with 



Fig. 444. — Suppurating Subperitokeal Myojia Opening into Cecum. 

Uterus enlarged by myoma in left broad ligament and at fundus on right a pedunculate 
myoma 7X5 centimeters, largely nourished by omentum. Center contains an abscess 
opening into cecum at a where fistulous tract has been severed. Note also adherent appendix. 
( Kelly-Cullen, Myomata of Uterus, W. B. Saunders Co.) 

two bullet forceps, one above the other, Figure 442. The uteims was then 
divided horizontally in its cervical portion by plunging a knife through the 
cervix anteroposteriorly, with the utmost care not to touch the lateral vessels. 
The divided cervical surfaces were next pulled apart, Figure 443, the uterine 
vessels exposed and controlled, and the uterus liberated by continuing the 
enucleation in the direction from below upward; this broke the lock and the 
tumor remained adherent only by its densely adherent upper pole. Proceed- 
ing with the enucleation, the enormous abscess in the tumor ruptured, and 
with the collapse thus effected it was possible to roll the tumor out and to 
enucleate it in a direction from behind forward without any further injury 

to the bowel than was necessary in exposing the fistulous opening into the 

i 
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transverse colon. The enucleation completed, the howel opening was sutured 
and the abdomen closed with a liberal drain. She made an excellent recovery. 

Y. Tuberculosis of the Endometrium . — Tuberculosis of the endometrium 
occasionally complicates the myomatous condition. Out of 934 uterine tubes 
examined (Kelly-Cullcn, Myomata of the Uterus, p. 335), in seven there was 
a bilateral tuberculosis only recognizable in six upon microscopic examination. 
As a mile there is no demonstrable connection between the myoma and the 
invading bacillus. In six the uterus was relatively small ; in one it reached 
the size noted in Eigurc 445. 



Fig. 445. — ^TuBEncur.o.sis of ENDOMETuimi in i\IyosrATOus Uterus. 

Measures 15 X 17 X 20 centimeters. Endometrium at a tuberculous. Left tube thickened 
and tuberculous. (Kelly-Cullcn, Myomaia of Uterus, W. B. Saunders Co.) X %• 

A specimen sent by Homer Gage to T. S. Cullen showed an implication 
of an interstitial myoma, diameter 7 centimeters, riddled tvith caseation, sur- 
rounding^ islands of uterine mucosa (adenomyoma) ; both tubes wmre tuber- 
culous. 

8. Ascites . — Ascites is a complication not rare if we include lesser as well 
as larger quantities of serum. One seldom, however, finds as much as 1 or 2 
liters of serum. The cause is not knowm. One of the most striking cases I 
have seen carried Y liters of fluid. She was thirty-two years old. Soon after 
the birth of the youngest child, five years old, she noticed a lump in theTower 
abdomen, which remained stationary in size for over three years when, without 
apparent cause, the abdomen enlarged. On admission to the hospital, the large 
abdomen was uniform and fluctuating. The umbilical circumference was 8Y.5 
centimeters, Figure 404. 

9. Pregnancy. — (a) Intr a-uterin, e. — The question of pregnancy 
and myoma has been dealt with particularly by Kelly and Cullen {Myomata of 
the Uterus, 1909), C. Lockyer {Fibroids and Allied Tumors, 1918), and E. 
Scipiades {Zentralbl. f. Gynak., 1913, 3Y). 
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The presence of a myoma distinctly hinders the nidulation of the ovum 
in utero hy reason of the rigidity of the uterine wall and its distortion, as well 
as the pressure interference with tubal function plus the often increased con- 
gestion and hemorrhages, making the percentage liability six times less than 
the general average (E. Scipiades). Pregnancy does, however, occur, and 
at times under extraordinary conditions.’ It sometimes happens in a woman 
up in her thirties, who has had a secondary sterility for some years, or, again, 
after several children and a childless interval. The greatest liability to con- 
ception is when the tumor is less than apple-size, subserous, and well away 
from the mucosa. In one who is evidently distressed by her tumors, the 
liability is 0.01 per cent. 

T. B. Phillips (fide C. Lockyer, Fibroids and Allied Tumors, p. 166) 
found in 814 married women that 29.9 per cent were sterile; the 550 fertile 
had had 1,805 children and 441 abortions, a goodl}'- average. 

The diagnosis of pregnancy may be easy or difficult. It is easy when the 
woman, aware of her myoma for some years, notes a cessation of the menses 
with the rational signs of pregnancy, including abdominal enlargement. The 
examination reveals a uterus with a well-defined myoma and Avith a suspi- 
ciously softened area; later, fetal heard sounds, bruit, breast palpitation, 
and movements become distinctiA'^e. 

If the pregnancy is early and there is doubt, one can usually Avell afford 
to await fuidher developments. 

Again, the first evidence of pregnancy may be upon the operating table, 
or even in the pathological laboratory. 

Intimately related to the various questions arising in so seriously com- 
plicated a situation is that of the advisability of myomectomy in a Avoman Avho 
is sterile and desirous of offspring, in the hope of curing her sterility. Of 
ninety-four subjected to myomectomy, mostly interstitial, thiideen became preg- 
nant and tAvelve Avent to term. 

In the eA’^ent of pregnancy, the question becomes that of determining 
whether the tumor is likely to interfere Avith delivery per via^ naturales, often 
best determined by examining in anesthesia. Generally speaking, tumors 
lying in the upper part of the uterus and pedunculate groAvths admit of sufficient 
displacement to peraait a fairly normal labor. The case is also favorable 
AAffien the tumor can be displaced up above the superior strait. It is other- 
Avise Avith a large groAvth fixed Ioav doAvn. Abortions are common from the 
third to the fifth month, especially when the tumors are numerous. 

Speaking broadly, most pregnant women Avith fibroid tumors go to term 
and are delwered satisfactorily tliough labor is likely to be pi-otracted. Too 
many are interfered with simply because a pregnancy is found in a uterus 
harboring a fibroid groAvth ; the presence of a myoma per se does not justify 
operation. The danger, if any, lies in the difficult labor at the end and in post- 
partum hemon-hage. 
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Subseroiis tumors rarely cause premature labor; those burrowing under 
the cellular tissues and the submucous growths are strikingly different in their 
relations to conception, j)i’eg'nancy, labor, and puei’pcrium. Of all foims, the 
submucous is most j)rone to binder impregnation as well as to favor abortion; 
it is also more liable to infection by reason of its ex23osed position. 

If the symptoms of j)ressure become urgent during any part of the preg- 
nancy, an operation should be done at once, usually hysterectomy. Eollowing 
a lamentable era of radicalism, a healthful, watchful conseiwatism has at last 
set in, the physician taking a stand of armed neutrality, ready to act early 
and aggressivelj^ when symptoms dcmaiid it. Abortions must not be done 
without painstaking consideration of the possibility of the pregnancy going 
to term successfully. j\ryomectomy early in pregnancy is usually successful. 
I cite here a list from Troell (0. Lockycr, Fibroids and Allied Tumors, p. 148) 
of 157 myomectomies in which the fetal mortality was 23.9 per cent. The 
maternal mortality Avas 3.9 25er cent, and the liability to abortion 14.6 per 
cent in the first and 30 per cent in the second half of 2 Aregnaucy. In the 
delivery of forty-eight at term, 14.5 per cent of the children died or 85.5 per 
cent of the women who did not abort bad a living child. When the tumor was 
pedunculate, 90.9 per cent Avent to term, and out of forty-four there AA'ere but 
four abortions. A 23atient of Lockyer, threatened Avith abortion, had tAvo 
tumors of size remoA'-ed, situated so Ioav 250Steriorly that the uterus had to he 
eventrated to reach the loAver larger one. There Avas no dragging on the 
gi’OAvths in the blunt and fairly dry enucleation by finger and scalpel handle. 
The fact that it often becomes necessary for the surgeon aaLo undertakes a 
myomectomy to finish by extirpation, either for hemorrhage or because of the 
opening of the uterine cavity (in 12 oiTt of Troell’s 157) is an added argu- 
ment for noninterference unless obviously imperative and makes manifest the 
advisability of laying the pros and cons clearly before intelligent patients in 
advance. 

Myoma-complicated pregnancies need hospital care, AA'here facilities are 
immediately aAuilable. 

When labor supervenes, a forcible forceps delivery, dragging the fetus oAur 
the obstruction, is exceedingly hazardous both to mother and child, as is version 
also. In labor, one must be careful in attempting to push the tumor into the 
false pelvis as adhesions may be tom or a necrosis infection set free. Col- 
potomy for the removal of the tumor should not be done. 

The operation of election, when the obstruction in the loAver pelvis is 
insuperable, is cesarean section not too long postponed, done for the delivery 
of the Imng child and followed by the removal of the entire uterus not includ- 
ing the tubes and the oAuries. A dead child should be remoAud intact. 

To sum up with Scipiades {ut supra), the effect of a myoma on the birth 
varies with its size and location. The dilatation period is usually gi’eatly 
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It is at times complicated by the necrosis and infection of the tumor. Intra- 
mural tumors may become submucous. Involution is slower and infection 
more likely. 

(b) Ext r a - u ter in e. — A fibroid tumor acts as a distinct provocative 
of an extra-uterine pregnancy by reason of the greatly Icugtlicned tube, delay- 
ing the progress of the ovum to tlic uterus, or of tlie compression of the tube, or 
of a salpingitis (Lockyer). The discovery of such a complication is of tbe 
first importance as it demands relief at tbe earlie.st moment. There is often 
tbe history of cessation of menses, pains, irregular bleeding, tenderness, nausea, 
and anemia. Again, tbe diagnosis is difficult and tbe condition unsuspected 
even with a careful history. In 064 myomata (Kelly-Cullcn, IlyomaUi of the 
Uterus), six were extra-irtcrinc, five of which wore ruptured; five bad never 
bad a child at term. 

Symptomatically one or tbe other may predominate, either tbe myoma 
overshadowing tbe extra-uterine or tbe acute onset of the latter bringing tbe 
myoma to light as a complication. 

In four of tbe six cited, tbe myoma symptoms masked tbe pregnancy; in 
one the bard ball-like gestation sac was unrujitured. Combined extra- and 
intra-uterine pregnancy also occurs. 

Cullen operated on a secondary abdominal 2 )rcgnajicy of four years’ dura- 
tion, mistaken for a large 'adherent myoma, Eigure 446, too little attention 
having been paid to a history of a missed labor some years previously. Exces- 
sive bleeding; vaginal drainage; recovery. 

J. W. Bovee operated upon a negress twenty-five years old {Am. J. Ohst., 
1914, 49), with a threatened abortion, who, after many months of amenorrhea, 
had a combined extra- and intra-uterine gestation. A tumor was felt, but as 
the bleeding ceased, she was discharged and a month later expelled a fetus 30 
centimeters long and the placenta. Erom then on she complained of pain; 
five months later, cramplike, with a violent hemorrhage. Laparotomy for a 
hard knotty tumor revealed a mummified fetus 32 centimeters long and its 
placenta in a membrane, free in tbe peritoneal cavity. This was overlaid by a 
myomatous uterus and was generally adherent. The entire mass — uterus and 
all — was removed. 

Lockyer reports an old case ivith a figure of a pregnancy in one horn of a 
bicornuate uterus and with a myoma of size in the opposite horn dating back 
to 1856. 

The general rule should be tbe removal of the uterus, except in a uterus 
with a single myoma lying under the tube, which offers a good chance of 
complete restoration and a subsequent normal pregnancy. 

10. Bnvironmenial . — Environmental complications are those involvm» 
bladder and ureters, adhesions of the adnexa and various pelvic and abdoninia 
organs, and tubal and ovarian tumors — ^hydrosalpinx, pyosalpinx, ovarian oys 
toma, dermoid cyst, malignant tumor of the ovary, papilloma. 



BENIGN TUMORS OF THE UTERUS 


561 


(a.) Bladder and Ureter s. — Serious difficulties arise from the 
pressure of an enlarging myoma on the bladder or from a more or less, extreme 
displacement of the bladder by the growth. 

When the tumor starts in the lower anterior part of the uterine body or is 
subperitoneal or becomes incarcerated in the pelvis, the fomard pressure 
against the sjonphysis interferes with micturition and ultimately even cuts off 
the circulation at the neck of the bladder causing necrosis and exfoliation of 
the entire mucosa. The clinical symptoms are frequent urination (pollakuria), 
retention of urine, an ever-distended bladder with only occasional evacuations, 
often coupled with leakage, and in the extreme case foul necrotic mucosa gritty 
with urinary salts felt with the sound. 

Rarely, when the pelvis is choked, the vesical displacement is doAvn and out 
at the introitus. Cystitis is not a common myoma s^mdrome. 

A serious interference with the bladder 
function constitutes the indicaiio vitalis for 
prompt operative relief. 

The displacement of the bladder up in 
the direction of the umbilicus is due either 
to the dragging of the tumor as it ascends 
or to inflammatoi’}' bands fixing it to the 
tumor as it is simply squeezed up, unable to 
expand in an}' other direction. The im- 
portance of such high displacements is 
largely operative as it is exposed to injury 
in opening the abdomen as well as liable to 
be torn or cut in the hysteromyomectomy, 
especially when it is thinned out and not 
recognizable. I once mutilated the bladder, 
amputating a large piece adherent to the 
face of the tumor. In case of doubt always 
pass a sound and determine its upper limit. Also, in making the initial inci- 
sion, open the peritoneum high up. 

It is not difficult to release the bladder from its adhesions by passing a 
blunt curved artery forceps under them, lifting the forceps and then cutting. 
Where the vessels are large, Figure 449, the problem is more difficult. The 
better plan here is to free the uterus laterally on both sides, cut cautiously 
across the line of the mobile peritoneum just above the congeries of woimilike 
vessels, and then proceed as usual. 

Bisection is of the utmost value in single large myomata deep in the pelvis, 
often cervical in origin. The extirpation in this way collapses one big cavity 
and renders all parts easily accessible. 

Calculus on the bladder is a rare accidental condition. C. Lockyer de- 
scribes graphically a case of double ureteral calculi, also very rare. 



Fig. 447. — Bladder Carried High as 
UiiBiLicus BY Large Myomatous 
Uterus. 

Fundus forming characteristic 
slight prominence above. Posterior 
wall involved in growth. Bladder at 
umbilicus, with peritoneal reflection. 
(Kelly-Cullen, Myomata of Uterus, W. 
B. Saunders Co.) 




Fig. 44S. — Large IMyomatou.s Uterus Fileing Lower Two-tiiirbs of Abdomen. 

Bladder adherent to uterus lifted up out of pelvis aiul elevated by adventitious peritoneal 
adhesions. Hystoroinyomeetoiny. Recovery. 



Fig. 449.- — Displacement op the Bladder by Myomatous Uterus with Fundus at 

Umbilicus. 

Position of bladder indicated by enormous tortuous parallel vessels which end at reflection 
of vesico-uterine peritoneum. Hysteromyomectomy. Recovery. X %. 
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Sew a cut bladder up snugly with two or three layers of fine chromic gut 
and drain it for a few days by the urethra. 

The various imeteral injuries are ligation, transfixation with needle and 
ligature making a lateral opening, a cut into the lumen with the scalpel, com- 
plete division, the sacrifice of a substantial piece adhering to the tumor, as 
well as the deliberate excision of a section in a wide extirpation for cancer. 


Fig. 450. — Complicated Hysteromyomectomy. 

Pelvic peritoneum displaced high up into abdomen by enornmus myomatous uterus, indi- 
cated bj" line beginning above bladder and extending up to round ligament, oviduct, and ending 
above sacral promontory. Fundus above and on top of uterus; sigmoid fle.xure above um- 
bilicus seen in cross section. Bladder lies wholly in abdomen, and both ureters are displaced 
above pelvic brim; left is indicated in dotted outline. Pelvis also choked by tumor; cervix 
near level of superior strait behind symphysis. Hysteromyomectomy. Eecovery. 



As the bladder ascends into the abdomen, the ureter often follows, espe- 
cially if the tumor burrows under the peritoneum, not alone displacing but 
often compressing it and causing a dilatation (hydro-ureter). Especially in 
all unusual tumors must the operator keep the ureters in mind, proceeding 
slowly and with extreme caution until both are identified and their course 
obvious from pelvic brim to bladder. A good place to find the ureter is to 
pinch it up with the bunch of ovarian vessels about the pelvic brim; this is 
easily done by touch alone. Once identified at this point its trajectory is 
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traceable to its terminus, Eignre 450, The vermicnlar movements of tie 
ureter are also cbai’acteristic. When the tubes and the ovaries are found dis- 
placed high up, the ureter is often 
not far away. 

The following are imperatives: 
Cut no thickened white structure 
much like an empty vein, coursing 
oddly over tlie top of a growth, until 
it is traced back to the pelvic brim 
and separated from the ureter. 

Look out for the odd elbow kink 
of the ureter at the side of the ute- 
rus where it is apt to be cut, Figures 
451 and 452. 

Begin, if necessary, by detaching 
the anterior peritoneal refle.xion from 
the tumor below and gently work this 
loose, sliding it into the pelvis Avhile 
sticking close to the tumor; in this 
way the ureter always drops out of 
sight with the flaccid capsule and escapes injury. 

When a ureter is tied, it is usually sufficient to cut the knot and release it. 

A nick in the side is 
closed by a fine suture; also, 
a transverse division of the 
irreter can be closed by cir- 
cular sutures ; an oblique 
cut gives a better lumen as 
Bovee has shown. 

If there is any doubt as 
to the technique of the 
closure, drain after the 
operation. 

If there is reason to be- 
lieve that one or both ure- 
ters have been tied, by 
reason of the anuria and the 
pain in the renal region and 
the flushed restless condi- 
tion, the abdomen should be opened promptly and the ligatures cut; many 
lives have been saved by doing this. 

If a substantial piece has been cut out of the ureter, and the upper end is 
long enough, an oblique vesical implantation is an excellent recourse. If the 



Fig. 452. — Displacement of Eight Ubeteb Ligated 
AND Cut. Subsequent Anastomosis. 

Kiglit ureter lifted high up on side of myomatous 
nodule mistaken for vein. Ligated and cut. Weller van 
Hook’s method of anastomosis used to unite ends slio\'n 
to right. (Kelly-Cullen, Myomata of Uterus, It. U. 
Saunders Co.) 



Fig. 451. — Dislocation or Right UnnTUR 
Forming Angle on Side or IMyomatous 
Uterus. 

Displaced ureter brought out of abdomen 
with uteuis, easily mistaken foi dilated lym- 
phatic vessel. Congeries of vessels above 
ureteral angle are the ovai ian. Both lifted 
high up in abdomen. (Kelly-Cullen, Myomata 
of Uterus, W. B. Saunders Co.) 
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end is not long enough to reach even hy loosening and lengthening out the 
bladder, it is safe to tie the tu’eter securely with two ligatures and tuck it up 
under the peritoneum. Bear in mind that the ureter may he double and look 
for an accessory. 

The routine examination of the field of operation before covering it up 
with peritoneum must include a careful investigation of the integi'ity of the 
ureters to obviate anxiety in the early convalescence. 



Fig, 453. — Complicated Large Fibroid Tumor with Adherent Bladder and Large Leashes 

OF Vessels. 

Above bladder, miuierous sliects of adventitious adhesions cover lower anterior face of 
tumor. Just over retractor, right uterine tube is visible, and from its surface four well- 
defined adventitious vessels pass over to tumor. Omental vessels form most striking feature 
and omentum is everywhere adherent to anterior face of tumor, e.xhibiting vessels of enormous 
size. Operation. Recovery. 

The relief of a hydronephrosis and hydro-ureter, when the pressure is taken 
off, is often the chief benefit of the hysteromyomectomy. 

Such complications emphasize the importance of the urinary examination 
before operating, investigating the functional value of the kidney with sul- 
phonephthalein and sometimes examining the blood for high nitrogen content. 
When any pyuria is found, it should be traced to its source, whether uretero- 
renal, pyonephrosis, or multiple abscesses of the kidney. One woman had a 
sloughing myoma and miliary abscesses of a kidney. The lifting of the com- 
pression of the ureters below, at whatever risk, is the only effective way to re- 
lieve and to clarify the serious situation. It is often astonishing to note the 
rapid recuperation of the urinary organs. 
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(h) Adliesion s. — Adbesioiis in general occur in connection 'witli myo- 
mata on an average of over 50 per cent and vary enormously in tlieir degree 
from the slight vclamentons altaclimcnfs all the way np to an extensive fusion 
of the tumor with one or more of the adjacent viscera. Figure 453 shows 
extreme omental adhesions with great distention of the vessels, contrihnting 
largely to the nutrition of the tnmor. 



Fig. 454. — Complicated Hysteromyojiectomy. 


Abdomen filled wit]i large myomatous uterus ivitli intestinal and omental adhesion • 
There is an umbilical hernia, and on right side of pelvis a large abscess opening into sma 
intestine. In front of abscess lies uterine tube full of pus. Enucleation. Recovery. 

The worst and densest adhesions occur with tubal and ovaidan abscesses and 
suppurating ovarian cysts, Figure 454. The most difficult to handle are those 
with the pelvic structures, where, owing to the limited space between the 
myoma and the pelvic walls and the density of the adhesions, concomitant 
with the thinning out of the septum between, say, a suppurating mass and 
the adherent viscus, one is apt to tear through into bowel or bladder, infecting 
the lower abdomen and leaving a nasty rent, sewed np with difficulty because 


X 
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of the friability of the marginal tissues. Serious accidents in releasing adher- 
ent structures are usually avoidable by a slow deliberate painstaking detach- 
ment, never venturing beyond the borderline of certainty in effecting the 
separation and not trusting too much to the eyes in the finger tips in discidmi- 
nating and following up lines of cleaA^age. Frequently, Avhen the adhesion is 
particularly dense and the utenis is welded to rectum or small intestine, the 
way out is not to attempt to separate but to cut all around the adherent zone 
and to leave a thin shell of the uterus or mj^oma attached to the bowel. It is 
astonishing what excellent life-saving work can be done by careful trimming, 
suturing, and closing ragged oiDenings. 

The serious harm is often the undue prolongation of the operation; for 
this reason eveiy reasonable precaution must be taken to avoid these complica- 



Fig. 455. — Myohatovs Uterus with Desmoid Cyst. 

Seen from behind. Uterus with subperitoneal and interstitial myomata. Cyst in left 
ovary hardened and divided. Black hairs projecting below. (Kelly-Cullen, Myomata of 
Uterus, W. B. Saunders Co.) X lo- 
tions. As an operator grows in experience, difficulties invariably become less 
numerous. 

After-care calls for a thorough inspection and cleansing of the peritoneum 
and the disposal of the adherent and contaminated areas, as far as possible down 
in the pelvis, adjacent to a liberal iodoform gauze protective vaginal drain. 
Such a patient does well on a Gatch frame in a semisitting-up posture. 

(c) Diseases of Tubes and Ovaries Associated 
with Uterine Myomat a. — Complications involving uterine tubes 
and ovaries are surprisingly common. I quote statistics from Myomata of 
the Uterus^ by Kelly and Cullen : 

Out of 934: cases, in but 482 were both tubes normal. Dense tubal adhe- 
sions were present in 94 out of 423 in which both tubes adhered. Other com- 
plications wei'e as follows: hydrosalpinx, 88; hematosalpinx, 12; chronic sal- 
pingitis, 48 ; pyosalpinx, 41 ; tubo-ovai’ian cyst, 5 ; tubo-ovarian mass, 5 ; tubo- 
ovarian abscess, 14 ; tuberculosis, 14, both tubes involved ; tubal pregnancy, 6 ; 
rudimentary tube, 1 ; myoma of tube, 1. 
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Out of tlie 934 cases, also, tlie ovaries were normal in 438. In the remain- 
ing, more than half, they were either adherent or showed some pathologic lesion. 
In 95, adhesions were dense ; the remainder, excluding those mentioned above, 
showed pyosalpinx, 6 ; pelvic peritonitis with abscess, 6 ; tuberculosis (primarj’^ 
in tubes), 3; small ovarian cj^st, 44; gi-aafian cyst, 68; corpus lutein cyst, 34; 



Pig. 457. — Charactebistic Large Left Ovary Associated -with Myomatous Uterus. 

Tube greatly lengthened with bands of adhesions about middle. Ovary 9 X 2% X 4 centi- 
meters. Increase partly due to graafian follicles but solid portion coarse in texture and much 
increased. (Kelly-Cullen, Myomata of Uterus, W. B. Saunders Co.) X 1- 


cystadenoma, 9 ; papillocystoma, 12 ; adenocarcinoma, 8 ; dermoid cyst, 17 ; 
fibroma, 3 ; large ovary, 2 ; parovarian cyst, 19 ; myoma and ovary merged, 1. 

All of these several complications are dealt Avith on the general principles 
applied to similar affections found in pelves with no myomata or where the 
myomata are so small as to be negligible. When the inflammatory masses are 
difficult and dangerous to enucleate, it is often wise, in case the myoma does 
not appear too vascular, to bisect the uteims down into the cervix, to amputate 
it there, and then inverting the cervix with a museau forceps to enucleate 
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first one lialf and then the otlicr with or without the adherent and attached 
lateral structures which are generally more readily approached and detached 
in a direction from below on the pelvic floor upward. Sometimes, the easiest 
way is to bisect one large subperitoncal myomatous mass alone, releasing it 



Fig. 458. — JIvosuv with GnEATi,Y Lf.n’gtiikn'kd Ovaky. 

Tube and ovary wedged Ijotwecn myomatous masses above and below. Tube a large hydro- 
salpinx adherent to myoma. Ovary 1.3 X 3 centimeters. One graafian cyst. (ICelly-Cullen, 
Myomata of Uterus, W. B. Saunders Co.) X %. 

from the pelvis and creating abundant room in which to complete the enuclea- 
tion under liberal exposure and with facile manipulations. 

Where there is an abscess, particularly a largo one, it is usually well to 
wall off the surrounding viscera and aspirate and evacuate it, then crowding 
gauze down over the hole made by the aspirator do the enucleation. A liberal 
vaginal drain follows. 
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CARCINOMA 

Two distinct forms of uterine cancer must be considered as to their anatom- 
ical sites. The coininoner, arising in the cervix, running a rapid course, and 
speedily invading the neighboring parts by direct extension and by metastases, 
is usually seen too late for otlicr than palliative treatment, Avhile the radical 
operation done to remove it is attended with a mortality of from 5 to 10 per 
cent and exhibits a low percentage of permanent cures witli a high rate of 
morbidity — infected incisions and ureteral and vesical fistulas. The other 
form, less frequent, arises in the body of tbe uterus, grows slowly, and often 
does not extend out beyond tbe utenis for some years; it is manifested by 
early clinical signs and its radical rcmoA'al is attended Avith a low mortality 
and a high percentage of pennanent recoveries. 

W. H. Welch, Avriting on -cancer of the stomach, has shoAAm from an analysis 
of over 31,000 carcinomata from various sources that the uterus is oftenest 
affected primarily, constituting about one-third of all. 

Of 11,382 patients admitted to the gynecologic clinic of the Johns Hopkins 
Hospital during its first fifteen years, 412, or about 3.5 per cent, had cancer 
of the uterine ceiwix. 

CEBVIX 

Incidence. — The cause underlying cA'cr remains obscure, AAdiile the disease 
grows commoner every year. 

More than 94 per cent are over thirty; the number for the decades betAveen 
thirty and fifty is fairly evenly'’ distributed, the gi-eatest incidence being be- 
tween thirty-five and forty-five. My oldest patient Avas seventy', six Avere less 
than twenty-five, and three only tAventy-tAvo. It is obvious, therefore, that 
cancer of the cervix is a disease of middle life rather than of age. 

It has been asserted repeatedly that while cancer of the uterus is frequent 
in whites, it is rare in negroes, but this is not substantiated. About 84 per 
cent admitted to my clinic Avere white, furnishing about 84 per cent of ah 
admitted; 16 per cent were negresses who also furnished about 16 per cent of 
the admissions, showing about an equal prevalence. 

Nor is it more prevalent among the poor than among the well-to-do, the 
' same percentage being admitted to the private ward as to the public. The 
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highest percentage of operable cases, however, occurred in the private wards, 
probably bcaiise this class is better informed and bettor able at once to consult 
a competent physician. 

This alfection rarely occurs in women wdio have never home children. 
About 3 per cent of those W'ith ceiwical cancers had never been pregnant, while 
42 per cent of the body cancers were in nulliparae. It must not be overlooked, 
therefore, that a cervical cancer can occur in a nullipara, and that even with 
an intact hymen. 

Etiology. — The ■whole tendency of obseiwation and experimentation for 
several decades has l)een to demonstrate that cancer in general often arises in 

a focus of repeated irritation, mechanical 
or chemical, as a direct provocative cause, 
illuminating the common observation that 
childbirth is an important factor. Eroni 
over foi’t}' years of clinical observations, 
I am convinced that the trauma of preg- 
nancy, followed by an infection of the 
een’ix with thickened lips, eversion of 
the mucosa, and a constant mucoid or 
mucopurulent discharge, wull account for 
a large number of these cases. Eor this 
reason, I make a point in every instance 
either of wdping out the diseased mucosa 
thoroughly wnth the actual cautery icu- 
pnim canchns), or, if any radical opera- 
tion as in fibroid tnmors or pelvic infec- 
tions is indicated, of removing the entire 
cervix wdth the nteriis, -where the cervix 
appears nnhealthy (Chapter XYI). 

Classification. — Cervical cancers may 
he subdivided anatomically into two 
main groups : Those arising from the visible vaginal portion and those arising 
within the canal. The practical importance of such a classification becomes 
apparent when we compare Figures 459 and 460 with Figures 461 and 462, 
where it is evident that the disease affecting the vaginal portion should he 
detected early hy the physician who first examines, both because it is more 
apt to give rise to symptoms earlier and becanse it can he recognized at once 
on inspection. 

The vaginal portion of the cervix is normally covered hy stratified epithe- 
lium, continuous with the vaginal walls and usually ending at the external os ; 
it sometimes extends, however, np the ceiwical canal for a variable distance. 
The canal, on the other hand, is lined by bigb cylindrical cells, usually join- 
ing tbe stratified epithelium at tlie os but often extending beyond its usual 



Fig. 4G3. — So-called Erosion. An Ex- 
tension or Cervical jSIucosa Beyond 
External Os Over Vaginal Portion. 
X 1. 
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limits and encroaching upon the vaginal portion, thereby producing a so-called 
“erosion of the portiovaginalis,” Figure 463. Cancers springing from these 
two varieties of epithelium manifestly ahvays differ histologically and, some- 
times, clinically. The squamous-cell cancers, springing from the stratified 
epithelium, are in a sense more important because more frequent. Figure 
465'. 



6 

Fig. 464. — Adenocakcinoma of Cebiux. 


Section from surface of growth showing picture seen in a curettage in this for 
a and b, main trunks; a' and terminals; c, sections of terminals; d, epithelium in laye 
e, one layer in chinks; /, glandlike infolding of stroma; g, stroma. Epithelial cells hi 
small, uniform, deeply staining nuclei. (T. S, Cullen.) 

Structure. — Cervical cancers are divided histologically into the squamo' 
and the cylindrical-cell or adenocarcinomata, according as one or the otl 
form of epithelium characterizes the growth. 

The histologic varieties of cervical cancer thus distinguished can often 
grouped according to the morphology as everting or inverting. We cam 
sny why a particular grotrth “everts” and forms a papillaiy or cauliflov 
mass. Figures 459 and 460, while another, identical histologically, “inveifs” 
foim a nodule in the cervical wall with but scant evidence of its presence 
the surface, Figure 461. Further, the malignant process may be well circu 
scribed in one, and in another, apparently the same type, diffusely scattered. 

There are intermediate forms and sometimes both processes in the same 



Pig. 465.- 


-Partial Obliteration of Cervical Gland by 

OF Cervix. 


Ku cVT'cpraSi™ ir;?' s'"'’.- ly 

Epithelium extends well into eland ’"*'Se, containing 

manv .Nuclei closely packed and 

ana contain iniicli chromatin 


So-called Squasious Caecin 


squamous epitheli 

^ ^ tvcii iiiLo niana d iSTiifeini rtiear. L ' 1 ® cxccss of chromii 

many enlarged, irregular e and ennio’ i packed and staining deeply, 

small round cells. /, cross’ sections of nor^^i”, 9, stroma infiltrated v 
makes diagnosis of carc?noma cerL^ ."7^ S^Semf ' 
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Fig. 467. — Cervix of Specimen in Figure 466. 


Growth replaces anterior lip of cervix and 
pushes e.vternal os posteriorlj^ Necrosis with 
ulceration has appearance of cervical canal lined 
with cancerous tissue. X 1. 


Fig. 466. — Squamous Carcinoma of 
Vaginal Portion of Cervix: In- 
verting OR Infiltrating Form; 
JIedullary ivith Necrosis. 

Sagittal section of uterus slightly 
reduced. Primary growth limited to 
anterior wall of cervix, i-eplacing and 
enlarging it and compressing posterior 
wall. Necrosis in anterior lip. 




Fie. 468 . — Squamous Carcinojia of 
Vaginal Portion of Cervix: In- 
verting OR Infiltrating Form; 

hlEDULLARY WITH NECROSIS. 


Fig. 469. — Cervix of Specimen in Figure 468. 

Growth apparently begun in posterior lip. Ne- 
crosis with consequent sloughing, resulting in ulcerated 
cancerous process, involving posterior lip and lateral 
portions of anterior. X 1- 


Sagittal section of uterus slightly 
reduced, showing- possibly a later 
stage of the disease than in Figure 
466. cc is cancer which has invaded 
the deeper cervical tissues and has 
surrounded the canal. 
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Fic. 471. — Cnitvix of thh Specimf.v Shown in 
FiGunE 470. 

F.vact origin of growlli not cletenuined. External 
os rcj)liifc<l by criitcrons opening lined by necrotic can- 
corotis tissue. Dise.nse lias sprciid over a portion of 
vagina on left side. X 1. 


Fig. 470. — Same Tvi'e of Gnowru as 
Shown in riiicciiOi.VG li,i.u.sTaA' 
TIONj BUT LaTEU STAGE. 

Sagittal section of ntonis slightly 
reduced, showing more advanced stage 
of disease than in Figs. 4GG and 408. 
Growth surrounds cervical canal, 
necrosis has occurred and central por- 
tion sloughed away, converting cervix 
into shell lined by necrotic cancerous 
tissue. 



Fig. 473. — Cervix of the Specisien Shown 
IN Figure 472. 


Growth apparently arisen within canal 
and caused induration, retraction, and a 
puckering of vaginal portion of cervix. X 1- 



ilEDULLARY WITH NECROSIS. 

Sagittal section of the uterus 
slightly reduced. Growth has started 
within cervical canal and has replaced 
greater portion of cervical tissue. 
Necrosis has occurred and soon central 
portion would have sloughed 
verting cervix into a shell lined oy 
cancerous tissue. 
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specimen. Tlie different forms can generally be grouped according to the 
predominant type of gi-owth, as ; 

1. Everting or vegetative (synonyms: cauliflower, papillary, 
proliferating) 

2. Inverting or infilti’ating (synonyms: nodular, ulcerative, 
parenchymatous) 

The everting or vegetative form, springing from the vaginal portion, is 
usually squamous-cell and broadly pedunculate or sessile. As it grows, the 
free portion becomes more massive while the base invades the underlying tis- 
sues. The visible tangible portion greatly 
distends the cervical canal and even fills the 
vagina. Just here is a paradox; namely, 
that with a vast external manifestation there 
may be but little lateral invasion. The un- 
wary may be misled by this, when the out- 
ward manifestation is but slight, to conclude 
that the deeper tissues are likely to be free. 

The inverting or infiltrating form seems 
to tuim itself up into the cendcal tissues and 
usually forms a more or less circumscribed 
mass with fine cancerous processes radiating 
out into the surrounding peripheral tissues, 

Figures 466, 467, 468 and 469. As the 
cancer progresses it becomes necrotic and 
ulcerating; with further advance, the entire 
cervix may melt down and leave only a thin 
shell. Figures 470 and 471. 

In the scirrhous form, there is less 
sloughing as the increased stroma nourishes 
the growth. 

The inverting cancer unfortunately 
often gives rise to no marked symptoms 
until Avell-advanced, and its detection by inspection or palpation is not obvious 
until the necrotic stage is reached. 

Cancer within the cervix may be either squamous- or cylindrical-cell, with 
changes similar to the vaginal portion. In Figure 462 is the inverting 
squamous-cell scirrhous type, arising in the cervical canal, and in Figures 
472, 473 and 474 we see the inverting squamous-cell medullary type with 
necrosis from the same site. In Figure 474, the cjdindrical-cell variety which 
arises moi*e frequently in the canal is shoAvn with the vaginal portion intact, 
while the cervix above is converted into a mere shell. 



Fig. 474. — S.\ArE Tvpe of Growth as 

IN Figure 472, but Later Stage. 

Sagittal section of uterus slightly 
reduced. Center of cervix has sloughed 
away, converting cervical canal into 
craterous cavity, lined with cancerous 
tissue. Uterine body is being invaded 
bj' growth. Internal os usually marks 
upper limit of growth. 
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Necrosis 
Cu I \- 


Extension 


Extension . — In iwenly-seven sj^eciinens studied 1)y J, A. Sampson, a thin 
sagittal section was removed, Figure 4GS, and the parametria and attached por- 
tions were cross-sectioned as 
ill Eignre 475, and by these 
tlie extensions upward and 
out\vard were determined 
and a recoiistniction made 
demonstrating both the form 
and the relation of the giwth 
to the uterus. Figure 476. 
In twenty of the twenty- 
seven, the gi’ow'th had ex- 
tended beyond the uterus, 
and in at least twelve of these 
twenty metastases had oc- 
curred either to the para- 
metria or the iliac nodes. In 
nineteen the pelvic lymph- 
nodes -were studied and cancer found in nine, or 47 per cent. There is no 
demonstrable relation between the size of the primary growth and the occurrence 
of metastases. See, for example, Figure 477, xvhere with a large primary 
growth there are no metastases, and Figure 478, where the primary gi’owth is 



e’ir t 


\ Ut. CAual 


Fig. 475. — SQUAsrou.s Cakcinoma or Vaginal PonTiox 
OF Cervix: Inverting; IMedullary with Necro.sls, 

Cross-section slightly reduced tiihen at level 3-4 in 
Figure 476. Necrosis with sloughing i.s heginning to 
take place in cancerous tissue posterior to cervical 
canal. Growth has invaded left paranictrium as fine 
cancerous processes along- nerve sheaths. 



Fig. 476. — ^Approximate Eeconstruction Showing Eelation between Cancer and Speci- 
men Eemoved at Operation in Extensive Local Growth. Same Type as in Iigcbe 
468, 469, 475, and 485. 

Primarj^ growth well within cervix except on left side, where it extends into paratnetrnna 
(Fig. 476). Cancer has metastasized to parametrial Ij’inph-node on right side (see Pio- 
485 ) , which may have prevented further spread of disease on that side. This node uhsent oi 
left where disease has metastasized to iliac nodes L.n. 

small and the parametrium intact but tbe disease lias skipped into the iha^ 
nodes. Figure 479. This has an important practical bearing, teaching us that 
some of the extensive primary growths can he cured by a wide excision, Avhile 
some of those apparently favorable are incurable. 
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Body of the Uterus . — The level of the internal os usually marks the limit 
of the upward extension. The body becomes involved only late in the dis- 
ease by direct extension through the deep tissues of the uteidne walls, Figui’e 



Fig. 477. — Approximate Reconstruction as in Figure 476. 

Same type of growth as in Fig. 478, only more extensive locally. Widespread local growth 
necessitated resection of lower portion of both ureters, yet iliac nodes removed were free 
from cancer. Extensive primary growth, therefore, not always indication that metastases 
have occurred. X %• 



Fig. 478. — ^Approximate Reconstruction, Showing Relation between Cancer and Speci' 
MEN Removed at Operation, in Small Primary Grow'th avith Metastases to Pelvic 
Lympii-nodes. 

Squamous carcinoma of vaginal portion of cervix: inverting; medullary Avith necrosis. 
Apparently early primary growtli, limited to cerA'ix, does not exclude metastases to pelvic 
lymph-nodes as shoAvn in sketch to right. X %. 

4Y7. The gi’OAvth less frequently creeps up over the mucosa of the cavity, 
and metastases either to mucosa or walls are rare. Figure 480. 

Tubes and Ovaries . — These structures are rarely involved and then only 
in advanced cases. 
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Fig. 479. — ArrnoxntATE RECOxsxnucTiox as ix Figure 47S. 

Squamous carcinoma of vaginal portion of cervix; medullary with necrosis. 

Direct extensions in bolli parametria as threadlike j)roccsses and into body of uterus cn 
nassc. Metastases in pelvic lymph-nodes of both sides. X %• 



Fig. 4S0. — ^Adenocarcinoma of Cervix with Extension to a Polyp ( a ) and to Both 

Uterine Horns. 

Demonstrates the wide distribution of an apparently early local growth. (T. S. Cullen.) X !• 


Vagina . — The vagina frequently participates by a direct extension. The 
growth also advances through the deeper tissues of the vaginal wall to form 
submucous lumps and indurations, appearing later on the surface as an ulcer. 
Another foi’m of vaginal involvement is an ‘Tmplant” which, however, may 
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not be a ti'iie implantation but due to a retrograde lymphatic metastasis or a 
direct extension along a tympb cbannel. 

Bladder . — The bladder is oftener involved and at an earlier period than the 
rectum. Anatomical relations seem decisive here, for while the anterior cervix 



Fig. 481. — Squamous Carcinoma of Cervix with Extension to Bladder and Rectum. 

Vesicovaginal Fistula. 

Sagittal section of bladder, uterus, and rectum. Disease extends in all directions; with 
necrosis of growth vesicovaginal fistula has formed. (T. S. Cullen.) X 1. 

rests against the bladder, posteriorly it is separated from the rectum by the 
deep culdesac. 

Rectum . — Eectal involvement is usually late and associated with the oblit- 
eration of the culdesac, facilitating direct transference, or the advance is along 
the posterior vaginal wall, Figure 481. 
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Parametrium . — The parametrium forms a Wood-vascular lymphatic hiliim 
of the cendx through which the main lymph channels course to the pelvic 



Fig. 482. — Approximate Recox-structiox Showing Eelation retween Cancer and Speci- 
men Eemoved at Operation in Extensive Locae Growth. 

Squamous carcinoma of vaginal portion of cervix; inverting form; scirriious. 

Disease invaded both broad ligaments and posterior vaginal wall and extended about 2 
centimeters below cervix. Metastases to iliac lymph-nodes on both sides and to parametrial 
lymph-node on left. X 


nodes; here we usually find the first advance as the gi-owth advances beyond 
the limits of the eeiwix whether by direct extension or by metastasis. Out of 

the twenty-seven eases, the 
parametrium was involved, 
either by direct extension 
or by metastases, in seven- 
teen, in fourteen of which 
the direct cervical exten- 
sion was either in the 
form of delicate processes, 
Eigure 476, or massive. 


MefAstasIs 
ip Lympl}-nodP 


Canal— 





Fig. 483. — Squamou.s Carcinoma op Cervical Canal: 
Inverting Form; Medullary with Necrosis. 


Eigure 482. In nine there 
were metastases in the 


Cross section slightly reduced, taken about middle of 
cervix. Pour small lymph-nodes protrude into lymph 
channels like sponges. Cancer metastasized to one situated 
lateral and posterior to double ureter. Same specimen as 
in Figures 461 and 472. 


parametrial lymph struc- 
tures; in one the cancer 
was in the. lymph channel 


itself. In eight, the cancer 

cells had traversed through the lymph channels, leaving no trace behind and 


lodging in a node. 

There are three types of parametrial nodes, in which a metastasis may 
lodge : 




'P. 



■ ■ 


“• I 


<i. 

.1 '-^i' 

::f .y'ktf ■ 
V i " 


i i /A' V V . . • ' 

/,' " ■ ':■ '■■y J \rl .:' O'!-: '■■■ 

// • - y‘\: ') ■■■■ ■.■■;i!-i ^ 

■ ■ ' Pwi ■ '' ^ 

'<'■ .;■• I f / Nt-'i ■.;.■■ 

’■■'•■ ■■'■■• ' ■■'.•' 

. a:-/ \l ■■..•Iv-, ' 

V •■•• >^54v'■/>W^ r ■'. ■■• ■Vy ^ " f*. • 

’■ '■ ■■''■ ■ ■ '■. .’■ ■ 

.' ■ /■ " .**!:. ; . '. v : '■ ■ ■ ■■^‘ ■ ■■ ' 

V’l ■' •/•'. ■ 'v \ .' --l. " , ■ . ' >■ ' '■ Vfc' ‘ 

-‘'Z ■; ' 4 - v ■ . 

^ ■ '* r* * , • \ 0 , , ’• \’ I •. 

•''J*. /■■ .. , -■ y/ 


\ 

/ 




586 


GYNECOLOGY 


1. A reLatively large lympli-iiode occasionally found near the site -where 
the uterine artery crosses the ureter, as in Figure 483. 

2. Small lympli-nodcs of varying size and number, dilfering in no -way 
from those found else-\vhere. 

3. Another type apparently in the -wall of a main channel and protruding 
into its lumen like a sponge, as in four of the twenty-seven cases in three of 
which the cancer had formed metastases to one or more of the nodes; its 
significance is not known hut it undoubtedly helps check the extension of the 
disease. Figure 483. 

The parametrial invasion in the form of threads or metastases shows how 
impossible it may he to determine clinically the fact of an extension; it also 
emphasizes the importance of a wdde excision. 

Pelvic Lympliaiics . — The glands. Figure 484, are not affected in as large a 
percentage as -we once thought. 

G. Winter, after numerous examinations of women dying either after 
operations for cervical cancer or from recurrences, concluded that infected 

glands are extremely rare so long 
as the disease is limited to the 
uterus and that even -when the 
parametria become involved, only 
in about a third of all cases are 
the glands infected. These oh- 
seiwations clearly throw the 
stress of the operation upon the 
removal of the uterus, with as 
much as possible of the adjacent 
parametrial tissues, as the most 
likely w'ay of preventing recur- 
rence. 

The primary gi’owth may he small and yet metastatic. Figure 485; also, 
an enlarged lymph-node is not necessarily' cancerous, while a small node is not 
necessarily’- free. Only' by' the microscope dare we declare that there is no 
disease lodged in the ly'mphatics. 

While noting the three types of parametrial ly'mph-nodes w'hich may check 
the disease, it may still run the gauntlet of this sieve and metastasize in the 
iliac lymph-nodes, leaving the parametrium free, as in Figure 478. 

E. Wertheim noted that the disease always recurred -u'hen the lymph- 
nodes were found involved at operation, so he held that the removal of the 
lymph-nodes was of prognostic value only, an opinion concurred in by J. G. 
Clark who was early in advocating their removal (/ olins Hophins Hosp. Bull-, 
1895, 6). 

The abdominal and pelvic lymphatics of three patients, dying after opera- 
tion for cancer of the cervix, were studied by Sampson. While they were 



1 Ut. canat 


Fig. 4S5. — Fkom Same Specimen as Figure 475. 

Cross section sliglitly reduced, taken just beloiv 
level of internal os. Note invasion of cervical 
tissues about cervical canal. Cancer metastasized 
to lynipli-node in right parametrium. 
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extensive primary growtlis, tEe pelvic and abdominal lympbatics were free in 
two and in the third only three lymph-nodes were involved, one situated above 
the bifurcation of the aorta, demonstrating that it was operatively curable. 

It seems fair to conclude that the percentage curable by removing the in- 
volved pelvic nodes is so small that it may easily be exceeded by the increased 
primary mortality of the severe prolonged operation. However, if at the 
close of the local operation the condition of the patient is good, the removal of 
the easily accessible iliac lymph-nodes may be undertaken for their study. 

Coagulation endothermy (Chapter XL VIII) here offers a new hope in the 
rapid destruction of all suspected discoverable glands on the pelvic floor and 
lateral walls or higher, provided they are not so numerous as to make the 
effort obviously hopeless. By turning on a heavy current and inserting the 
needle in two or more places in each gland, the entire iuteiuor is destroyed, 
sterilized, and left in situ to be absorbed. This involves no such additional 
risk as an extirpative operation, since the delay is merely the matter of a few 
minutes. 

Duration . — Without Operation . — Of ninety of my inoperables, about one- 
third died within a year and but few lived over three years. It is generally 
believed that the disease runs a more rapid course in the young, an opinion 
substantiated by this group. We also note that disease developing within the 
cervix extends out into the broad ligament earlier than when it arises cm 
the vaginal portion. 

With Operation ’. — An important practical question often asked is how 
operation affects the duration of the disease if it recurs. 

Out of sixty, the date of whose deaths we know, thirty-four lived over one 
year, after the opei'ation and eight lived over three years. Several were re- 
lieved for over a year, feeling ^’as well as they ever felt” during that time, and 
four v^ere relieved for over three years. I believe that the relief usually justi- 
fies the operation. 

Death is easier in the ‘h’ecurrences” from the metastases in the lymph- 
nodes than from a local recurrence, again emphasizing the importance of wide 
excision of the primary gi'owth and the avoidance of implantations. 

Cause of .Death. — The place of origin of the growth, its type, direction, 
and mode of extension determine the cause of death. The occurrence and 
extent of necrosis also profoundly influences the course of the disease. A fcAv 
die from hemorrhage from the erosion of large pelvic vessels. 

In many, the immediate cause of death is a terminal infection. The pa- 
tient becomes cachectic from the repeated losses of blood, the absoiption of 
toxins from the necrotic areas, and the renal insufficiency due to the conn 
pression of the ureters, Figure 486 • then, fortunately, a terminal infection 
steps in to close the protracted painful scene. Many die from renal insuffi- 
ciency alone, due to compression of the ureters by the extension into the broad 
ligaments. 

Other causes of death are intestinal obstruction and embolism. 



Fig. 48G. — Douhi.e ITYDHo-UjiETKit Due to AnvANCEi) Cancici! oe Cekvix. 

Atrophic and innanimatory ciiangcs due to cancer jjlainly visible in adiieaions of bladder 
to uterus, and in cicatricial tissue and adhesions between ureters and about hidneys. X 'A- 
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Symptomatology. — So long as the cancer remains restricted to the cervix, 
it nsually gives rise to but two pinncipal local s^miptoms ; namely, bleeding and 
a watery or a foul leukorrheal discharge, sometimes with associated constiRi- 
tional symptoms. With extension beyond the cervix, other symptoms arise, 
depending upon the nature of the extension and the parts involved. Pain due 
to the cancer occurs late and is sometimes absent. 

Bleeding was present in some foi-m in about 93 per cent of 412 cases in the 
Johns Hopkins Clinic, sometimes “only a show” at inteiwals, as on exertion. 


In others. 


it was slight 



after coitus, taking a doxxche, or straining at stool, 
hut more constant, soiling the clothes. Some- 
times, on Ihe other hand, the hemorrhage is 
profuse, resembling a prolonged or freer 
menstrual flow, an irregular menstruation, 
or a return of the menses after the meno- 
pause — a “rejuvenation” as an elderly 
woman sometimes imagines. Again, the 
case may be characterized throughout by 
severe, even frightful hemorrhages. Hemor- 
rhage is fortunately an early symptom, 
readily noticed, to which immediate atten- 
tion should be given both by the patient and 
doctor. 

LeuJcorrhea and watery discharges may 
occur early but frequently escape notice 
until the discharge becomes profuse, blood- 
tinged, offensive, or irritating. When foul 
and offensive, it usually indicates exten- 
sive growth with necrosis. Vulvar pruritus 
is often associated with a discharge. 

Pain is apt to be late and may be want- 
ing. When present, it may be due to a 
coincident pelvic inflammatory disease, as- 
sociated with or independent of the malig- 
nant process. A pyometi'a from cervical occlusion may also give rise to a 
pyosalpinx, Figure 487, occasioning much pain and aching associated with 
exacerbations and a discharge of pus. When the sacral nerves are involved, 
the pain is more constant and most severe. We also often see in advanced 
stages rectovaginal or vesicovaginal fistulas, making a distressing disease 
complex. Advanced disease causes a characteristic waxy anemia'. Loss of 
flesh and extreme lassitude mark the later phases. 

Diagnosis. — Here as elsewhere, in cancer, a stitch in time saves nine, the 
nine standing for lives saved. I have for a generation past insisted that every 
woman who has been through childbirth ought to have yearly or half-yearly 


Fig. 487. — Squamous Carcinoma of 
Cervical Canal: Probably Evert- 
ing Form; Pyometra. 

Sagittal section of uterus slightly 
reduced. Growth occludes cervical 
canal, causing pyometra: a, threadlike 
extensions of growth through body of 
uterus; h, epiploical appendage of' sig- 
moid adherent posteriorly and invaded 
by growth. 
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examinations to detect early disease and any early clianges in the cervix. If 
the cervix is lacerated, infiltrated, and everted, the condition should he de- 
stroyed by thorough cauterization, and the patient watched at intei-vals of 
four to six months for a couple of years. If this regime were carried out gen- 
erally, thousands of lives would be saved. Also, every iiTegular discharge 
should be traced to its source. 

It is impossible to diagnose cancer of the cervix from the subjective sjanp- 
toms. Uterine bleeding is nearly always present at some time and is usually 



Fig. 488. — SQUAjroUiS CAiTLirnownR CAneixosrA or Cervix troh Anterior Lip. 

Mass somewhat pedunculate, well illustrating vegetative type. Uterus opened posteriorly. 
(T. S. Cullen.) X 


the earliest manifestation of disease. For this reason, eveiy uterine bleeding 
should be immediately investigated and its source and cause determined. Even 
at an earty date, a positive diagnosis can often be made by touch and inspec- 
tion when the trouble springs from the vaginal portion. The friable, fungoid 
mass with its papillary projections uvhich bleed so readily can hardly be mis- 
taken, Fignres 488 and 489, 

In the inverting type, Fignre 490, the indurated nodule can usualU he 
diagnosed by the associated ulceration, so frequently present, and Ip'' bleeding 
on touch. The growths hidden within the cervix are more difficult to recog- 
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nize early. The hard mass at the vault, congested and bluish in color with 
a ragged edge bleeding if touched inside with curet or sound is characteristic. 


Figure 491 is a reconstruction showing 
the relation between the cancer and the 
specimen shown in Figure 492, where 
there is apparently a dual focus. 

It is important to settle so far as pos- 
sible the question of the extension of the 
disease; to this end the vagina is exam- 
ined by toixch and inspection for any evi- 
dence of nodules on or beneath its surface. 
A cystoscopic examination should be made 
for any vesical involvement. A careful 
bimanual examination determines any 
limitation of the mobility of the uterus and 
any thickening in the adjacent broad liga- 
ment. A rectal examination should never 
be omitted as by this avenue is secured 
the best idea of lateral and posterior ex- 
tensions, often not otherwise discoverable. 
It is obvious that a soft yielding parame- 
trium does not necessarily exclude a can- 
cerous extension, but, on the other hand, 
an indurated parametrium does not neces- 




Fig. 490. — Cervix of Specimex Shown in 
Figure 474. 


Fig. 489. — Section of Caueifloavek 
Mass, Seen in Figure 4SS. 

Showing vegetative papillary struc- 
ture of everting type, (T. S. Cullen.) 
X 3. 

sarily indicate infiltration with the 
disease. It is well always to make a 
sketch of the findings as even a rougli 
sketch is a valuable record. 

Always when accessible, a piece 
of the apparent disease should be 
clipped off and put into a 5 per cent 


Vaginal portion of cervix nearly intnct, formalin solution for immediate mi- 
retracted, and thrown into folds by sloughing . . . 

of growth within. X 1. croscopic cxauiniatioiij xigTiro 493. 


If the disease is inside the canal, it 
should be curetted gently for tissue. By using an acusector (endotherm) 
loop, a piece is removed readily at any point Avhich can be seen. If the tissue 


bleeds, a pack will control it. Where the corpus uteri is involved, the curettage 
can usually be done without anesthesia ; however, for a more searching examin- 
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atiou a complete anesthesia is desirable. A pocket lens magnifying ten times 
gives a decisive picture. 

A variety of conditions simulate cervical cancer: 


1. Lacerations causing a flaring of the cervical lips and a consequent ever- 
sion of the cervical mucosa into the lumen of the vagina, or the presence of 
cervical mucosa extend- 


ing over the vaginal por- 
tion, maj’- he mistaken for 
the "‘everting” or vege- 
tative type of growth, 
especially in the presence 
of any inflammatory in- 
duration. 

2. ISTodules situatjcd 
beneath the mucosa of 
the vaginal portion or 
within the cervical wall 
are caused by distended 
cervical glands or a small 
myoma simulating the 
nodular type. 



Fig. 491. — ^^\r^l!O.VI.^t.\TK I?i:coxstkuctio.v Showixg Eela- 
'jiox 1!i:t\vi;ex Caxceu axd Specimex Eemoved at 
Oi’EitAuox IX Ficum: 492. X 


Cancer apparently has dual focus and has invaded cervical 
tissues lateral and posterior to cervical canal. X It’* 


3. Ulcers, i.e., true erosions of anj’' portion of the ceiwix, may closely 


resemble a cancerous ulceration. 


4. Polyps or submucous myomata protruding into the cervical canal, or 

even from the external os into the va- 
gina, may be mistaken for malignancy. 

5. Syjfliilitic and tuberculous le- 
sions of the cervix are often puzzling. 

In the later stages of cancer of the 
cervix, when the disease forms either a 
large fungoid friable mass or a craterous 

cavity, the diagnosis is only too easily 

Fig. 492. — Squamous Cakcixoma of Vagi- xQ^de 

XAL PoRTiox or Cervix: Invebtixg ‘ ' _ _ _ ^ n . • p 

Fohai; Medullary with Necrosis. A microscopic examination oi tissue 

Growth apparently starting simultane- -R'iH correct all errors. In none of the 

affections named is the tissue evei so 

friable that a little block can be removed readily by a curet, and all are well 



localized. 

In pregnancy, rare in cancer of the cervix, the disease advances with the 
utmost rapidity, and if possible an early extirpation should be done unless the 
pregnancy is near its end when cesarean section and complete extirpation offer 
the best hope. 
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Treatment. — Treatment in cancer of the cendx is still a moot subject. 
There are two aggi’essive plans from which to choose or to combine ; namely, 
radium and surgery. 

The first question the patient is apt to ask is, “Is it curable ?” The answer 
depends primarily upon the extent of the disease. If the broad or the utero- 
sacral ligaments are involved (rectal examination), and a fortiori if there is a 
conical extension with its base out on the pelvic wall or if the uteras is fixed, 
no radical operation can be done with a justifiable hope of any real benefit 
commensurate with the risks incuiued and the disabilities likely to ensue. 

Therefore, an operable ease is defined as one in which the risks of the opera- 
tion per se are made minimal by an apparent absence of all disease outside 
the freely movable uterus. One must here be careful not to confuse such fixa- 
tion as may arise from a coincident pelvic inflammatory disease with an exten- 
sion of the cancer in the cervical plane. He who, neglecting a thorough pre- 



Fig. 493. — SixARP-cuTTiNo Clip Forceps for Eejiovjng Bits of Tissue for Microscopic 
Examination and for Cutting Doavn Sclerosed Inflamjiatory Tissues. 


liminary examination, proceeds to operate, will often open the abdomen 
to discover that his only recourse is gracefully to close his incision with aU 
apology. By operating only on carefully selected cases, the immediate mor- 
tality should be small and the percentage of complete recoveries extended over 
a prolonged period. 

On account of the numerous distressing recurrences even in this hopeful 
group, there is a growing inclination invariably to decline operation in favor 
of radium. Eadium usually clears up permanently all early cases and a num- 
ber of those with some moderate lateral infiltration and occasionally one of the 
advanced inoperable gi-oup. All radium cases need watching at intervals for 
some years on account of their liability to a recurrence. A gi-eat advantage 
of radium lies in the prolonged period of improvement following treatment. 
It brings a pi-omise of solace not only to the curable but to the incurables as 
well. 

An alternative is to radiate and to operate within a few days. When pa- 
tients cannot be followed up carefully after radiation, this plan is my pref- 
erence (Chapter XLIV). 
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After a prolonged experience and attempts to Aviden tlie fielrl nf f] 
tion, as for example in a radical removal of tlie pelvic lynmli nnrl 

...... ... .. u™. .. s. 



Fig. 494 .— Retraction of Abdominal Wall. 

somewhat’to left ^exposii^^TlviT'flom^n^^i'^ museau forceps and pulled forward and 

the ureter (UR) as it drops ^ver thp illn ligaments (VL) and, on the right, 

forward under the rio-ht iiteriup nrf floor of the pelvis and passes 

and KroniJ.) ^ ® (Rectum = R.) (Adapted from Ddderlein 


on the analogy of the hreast and axillary glands, the procedure of Wertheim 
^ opted by geneial consent as the via vied'ia safer for the patient and 
altording the utmost practical security against a recurrence. 

Preliminary to the operation, the vagina should he cleared of all accessible 
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3. The peritonenm is incised and the bladder freed from the whole anterior 
face of the uterus to a point a little below the vault of the vagina. 

4. One then with advantage ties and divides the uterosacral ligaments 
and connects these incisions posteriorly and separates rectum from upper 
vagina. 

6. The next most important step is to locate one of the ureters on the 
pelvic floor at the base of the broad ligament by picking it up and feeling its 



Fig, 400. — FnncixG Uthrus Anteriorly. 

Anterior layer of broad ligament opened, round ligament divided. Bladder pushed away 
from cervix. Adherent portion sliouM be e.xcised. 

characteristic slip like a melon seed escaping from between thiunb and fore- 
finger or by picking it up where it is readity seen below the pelvic brim 
and tracing it down from this point or by simply starting in to discover the 
hole in the broad ligament through which fit passes beneath the uterine arteiy 
by gently boring in this direction from behind forward. "When this canal 
begins to open up a little in this way, the feel is characteristic. If the bladder 
has been pushed well down laterally, as the finger advances from behind for- 
ward, the tip appears and a ligature is passed and the base of the ligament 





Utrro. sacral 
Wgftmcrit 












0- rjS''’-' 

Fig. 4‘Jy. — U terosachal LiGAMEiXTs Cut, and Utei!U.s axd Vaoi.va Fjieed Postekioelt 
Arrows in lower figure show direction of dissection. 
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Fig. 500. — Wide Excision of Paeametrium. 

Ureter di-awn laterally and wide excision accomplished with control of venous plexuses 
by ligating this tissue well out toward pelvic wall. Ureter, above parametrium, remains 
adherent to peritoneal flap. 
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witli tlie uterine ai'tery ligated. When this procedure is repeated on the 
opposite side, the uterus with its cervix then remains attached only by the 
upper part of the vagina. Yet another w^ay of reaching the ureter is to ligate 
the broad ligament from top to bottom, step by step, keeping well away from 
the uterus until the uterine artery is 
reached. This is then tied and the 
ureter sought just below it. This 
plan is not so easy as the other. Ob- 
serve two things with care: Do not 
dissect the ureter free at any point 
from the attached underlying tissues 
but displace it laterally still attached 
and then tie off the vascular area on 
both sides of the vaginal vault with 
the ureter in plain sight. 

6. The vaginal pack is now with- 
drawn by an assistant, and, after 
packing the pelvis on all sides and 
protecting the abdominal incision 
with gauze sandwiched with rubber 
tissue to prevent contamination, the 
vaginal vault is opened in front. Any 
blood and debris found in the vagina may be cautiously sponged out with 
cotton pledgets. At this point the anterior vesical peritoneum should be sutured 
to the anterior vaginal wall at its middle point. 

7. The incision is continued around 
the vagina which is caught and held in 
from four to six places with a Kocher- 
Ochsner forceps and the whole surround- 
ing field studied with care and all hemor- 
rhage checked by passing fine catgut 
sutures. 

8. The anterior layer of peritoneum 
is drawn over on each side and attached 
to the posterior so as to cover the ureters 
well. 

9. The vagina can then be wiped 
out below and a liberal cigarette drain 

inserted from above. The operator then steps out and the assistant closes the 
abdomen after laying aside all contaminated instruments and changing his 
gloves. 

The most sedulous care must be exercised in the last steps to avoid all con- 
tamination of the abdominal incision. ' 



Fig. 502. — ^Ujjeterovesical Implanta- 
tion: Suturing Ureter and Sheath 
(When Well Formed) to Bladder 
Wall. 



Fig, 501. — Ureterovesical Implantation: 
Drawing Ureter into Bladder. 


Peritoneal flap containing ureter drawn 
down to bladder. Lower end of ureter, bared 
of its slieatli, drawn tlirough opening in 
bladder. 
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A postoperative cystitis is due to the lainiiig- of the bladder, and retention 
of urine with imperfect evacuation and not as a rule to catheterization as 
commonly imagined. The urine should he examined daily after operation, 
and if any pus or debris are found the bladder should he catlieterized after 
several evacuations to determine the fact and the degree of the retention. 
Any retention should he relieved by catheterization at intervals and irrigations 

with a 2 per cent carbolic solution. After 
washing out, a solution of silver, about 
1 : 1,000 or 1 : 1,500, should he injected and 
held in the bladder for ten or fifteen minutes. 
If the cystitis is distressing and severe, the 
2 )atient will do better on a eontimious irriga- 
tion for ojie to two hours daily until the 
urine clears up. With such care a protracted 
ej'^stitis is rare. 

Life can sometimes he prolonged in inop- 
erable cases by exposing the ureters, dividing, 
and imjfianting them in the loin. I had a 
case some years ago with anuria due to the 
blocking of both ureters by massive' lateral 
extensions of cervical cancer. The patient 
was everywhere hydremic and edematous, and 
her face puffy almost beyond recognition. I made a permanent catheterization 
of the ureters, and there was an immediate continuous flow of urine of high 
specific gravity, amounting to many quarts daily. This resulted in a marked 
improvement lasting for a month, during which time she saw her family and 
adjusted her affairs. 

BODY 

Adenocarcinoma of the fundus of the utems is rarer than cervical carci- 
noma, grows more slowly^ and remains restricted to its site in the uterus for 
years. 

Incidence. — Cancer of the body is rather an affection of a later period of 
life. More than 35 per cent were over fifty as compared with less than 35 per 
cent in cervical cancer. 

Previous pregnancies play a less important role here. 

Myomata are associated more frequently Avith this form than with cervical 
cancer. We hav^e no preventrte measures as in the cervix. 

Extension. — The relatively high percentage of permanent cures following 
operative treatment even of old cases demonstrates that the groAvth is usually 
restricted to the utems for a long time. As it progresses, the neoplasm may 
push its way through the uterine Avail, appear under the peritoneiiiU, and then 
invade any contiguous adjacent structure; again, it extends between the folds 



Fig. .iO.S. — UncTiaiovnsicAL Iaiplax- 

TATIOX. 

Ureter and sheath sutured to 
bladder Avail; peritoneal flap under 
AA'hich ureter lies also sutured to 
bladder AA’all and to peritoneum coA^er- 
ing bladder. 
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of tlie broad ligament, Eignre 506, or invades tbe cervix and so^ by continuity 
onward: Metastases are far less frequent than from tbe cervix. 

Duration. — About 61 per cent of my operable cases of cancer of tlie fundus 
bad been bleeding for over a year as compared with only about 21 per cent 



Fig. 504. — Hystebectomy of Canceb of Cervix after Extirpation of Cancerous Uterus 
TO Show What Writer Considers Error in Dissecting Out Ureters and so Risking 
Slough and Vistula. 

Ureters in enucleating should be displaced carefully out\vard to pelvic wall and left as 
nearly as possible in their entirety attached to adjacent tissues and wall (Doderlein and 
Krdnig). 

of the operable cervical cancers. In ten of fifty-six operable eases of fundal 
cancer there was a history of bleeding for over five years, but in two of these 
it may have been due to a large submucous myoma ; in one, however, it was of 
sixteen years’ duration, and the cancer alone could account for it. On the 
other hand, in but three of 162 operable cervical cases was there a clear 
history of hemorrhage for as much as three years. 




Fig. .505. — Delicate Branciiixg Outgro'vvths Cojuiox in Adenocarcinoma of Body of 

Uteru.s. 

Note delicate dendritic arrangement. Growth consists of main stem or trunk (a) send- 
ing off branches, 6, h', ¥', V". Stem and branches consist of spindle-shaped connective-tissue 
cells, hardly stout enough to carry blood supply. Covering main trunk and all braMues, 
many layers of epithelium; layer of cells ne.xt to stroma arranged at right angles. 
branches epithelium projecting’ as delicate tufts (c) or forming more stable masses («)• 
Occasionally (e) surface smooth and covered by one layer of low cylindrical epithelium. 
Throughout field epithelial cells tend to form definite glands, particularly shown at /. tn 
older portions, epithelium forms solid masses as at g. Nuclei of cells remarkably uniform m 
size and staining properties, (T, S, Cullen.) X 75. 
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Fig. 506. — ^AnENOcAitciNOJiA of Utemne Body, -with Metastatic Noduees in Lymph Chan- 
nels OF Left Broad Ligament and Nodule in Left Round Ligament. 


Almost entire body converted into careinoniatons mass ; cervical portion free. Large gland, 
about 2 centimeters in diameter, removed from pelvic wall showed only hypertrophy. (W. 
W. Russell.) 



Fig. 507. — Early Adenocarcinoma of Body of Uterus. 

Uterus normal in size and shape. Attached to fundus are broad adhesions due to previous 
suspension. Uterine walls of usual thickness contain two small myomatous nodules. Mucosa 
of greater portion of cavity and of cervix is normal. Springing, however, from fundus is 
finely lobulated growth, not appearing to penetrate uterine walls. This uterus examined 
during operation for removal of ovary seventeen months before. We know from microscopic 
examination that carcinoma existed more than seven months before final operation, demon- 
strating slonmess of growth. (T. S. Cullen.) X %• 
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Cause of Death. — As in the cervical form, the patient heeomos cachectic 
from the repeated hemorrhages and the absorption of toxins, and a teiminal 
infection frequently intervenes. The cause of death sometimes depends upon 
the parts invaded by the disease. 



Fig. 508 . — ^ADExocARCixojrA of Body of Uteku.s. Scrapixg froji Uterus Eepresexted 

Figure 507. 

Note gland grouping, characteristic of carcinoma. Four distinct groups indicated by a, J>> 
c, and d. Epitheiiuni in places only one ]a 3 ’er deep; as a rule, many layers present, e, soliQ 
epithelial cells, traceable far to right and left. On the whole, nuclei in this section are uni- 
form in size and vesicular, but at f is a slightlj^ enlarged and deeply-staining nucleus, and a 
f others much larger, staining deeplj". In group b, above and to left, lying against stronia is 
very long and deeply staining nucleus, g, large cell with nucleus divided irregularly, “o .V 
morphonuclear leukocj'tes (7i). i, stroma, rather scantj' and dense, h, blood capillaries. 
Gland ari-angement alone certifies diagnosis of adenocarcinoma, supported bj' proliferation o 
epithelium and occasional enlarged deeply staining nuclei. (T. S. Cullen.) X 120. 

Symptomatology. — So long as the disease remains in uiero, but two symp- 
toms are likely to arise: a leukorrheal or watery discharge and hemorrhage. 
With an extension beyond the uterus, symptoms vary with the parts involved. 

Diagnosis. — history of a wmtery or a blood-tinged discharge or bleeding, 
especially if the patient is near to, or past the menopause, with a uteius 
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soinewliat enlarged, should suggest cancer of the body of the uterus. The 
diagnosis is only made cei-taiu by examining the mucosa microscopically. 
Sometimes a. vaginal implantation may he the first indication or a nodular ele- 
vation on the floor of the pelvis palpable bimanually. If allowed to go on, the 
uterine mass may attain the size and form of a myomatous uterus, loosely 
filling the pelvis, or say of a four months’ pregnancy. Cachexia and the irregu- 



Fig. 509. — Typicai, Peoufeuatiqx of Giaio) Epithelioma with Formation of New Glands 

IN Adenocarcinoma of Body. 

At a gland epitlielium practically normal; at i marked cell proliferation, one cell con- 
taining two large deeply staining nuclei. Increase of cells at c marked. Nuclei larger in 
size, notably at d. Gland formation seen at e. In numerous places polj'morplionuclear 
leukocytes have wandered out between cells as indicated at f. g, stroma unaltered. Marked 
epithelial proliferation ivith new gland formation and deeply stained nuclei {& and d) leave 
no doubt as to malignant character. (T. S. Cullen.) X 185. 


larity of the hemorrhages ought to put oue ou cue’s guard. The curet at ouce 
removes all doubt. 

Treatment. — The curability is three or four times that of cervical cancer. 

Two methods are available: A radical operation (panhysterectomy), as a 
rule including both tubes and ovaides, and radium. 

The radical procedure is always preferable where there is no well-defined 
contra-indication, the reason being twofold — chiefly that the operation itself 
is so safe and the end results so satisfactory, and further because radium can- 
not be satisfactorily applied over a more or less extensive, indefinite, invisible 
(in the dark as it were) area to so resistant a diseasa 

Where the radical operation is inadvisable either because of the extent of 
the disease or by reason of extreme ill health or frailty or some other existing 
serious complication or of the occasional positive refusal to submit to an 
operation, radium then becomes a precious boon, almost always securing a 
maiked improvement and stopping hemorrhages and checking a foul dis- 
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charge. In a number of instances it has also resulted in an apparent cure 
extending over several years, as I have verified hy curettage. The amount of 
radium advisable depends upon the size of the uterus, the depth of its cavity 
and the probable extent of the disease and so varies from l,.o00 to 3,000 me. 
hours. If the uterus is deep and large, it must bo considered as divided into 
and treated in segments, introducing the radium up to the fundus and witli- 
drawing it in stages until the entire interior is thoroughly radiated. The next 
application follows in three or four months, when the patient returns for a 
curettage and examination and i^ossihly more radiation. 

The steps in a panhystcrectomy are as follows: 

1. A thorough cleansing of the vagina and often a closure of the cervix 
with two mattress-sutures. A loose gauze pack is left in the vagina to he with- 
drawn when the vagina is opened from above. 

2. The abdomen is opened, flic table elevated, and the uterus, usually 
enlarged, gvasped and drawn to the right while the left ovarian vessels are 
tied off at the pelvic brim, followed by ligation of the round ligament at 2 centi- 
meters from the uterus. 

3. The top of the broad ligament is opened and pushed down a little from 
the uterus and the bladder dissected loose from round ligament to round liga- 
ment and detached down to the vaginal vault. 

4. The left uterine vessels are then exposed and tied low' dowui in the cenu- 
eal region Avhile the uterus is drawm strongly' U 2 )w'ard and to the right. The 
slower Wertheim operation involving the exposure of the ureters is not called 
for as the extension of the disease is not via bases of the broad ligaments. 

5. After dividing the uterine vessels on the left side, they are pushed down 
gradually Avith the tissues embracing the cervix in front and behind. 

6. As the uterosacral ligament is brought into prominence, it is ligated at 
a point about 1.5 centimeters from the ntems. 

7. The next step invoh'es the ligation and detachment of the stnictures 
on the right side as on the left. With the uterus freed on all sides, the operator 
with thumb and forefinger ascertains the position of the ceiwix, and 

8. Proceeds to open the A'agina anteriorly. The A'aginal pack is with- 
drawn ; if there is no soiling of the vagina the risk of infection is lessened. 

Prom this point on, great care must be taken to aA'oid all contamination 
from the vagina and the cendcal end of the uterus as it is removed. This 
care is especially directed toAimi’d not soiling any part of the abdominal incision. 
If not already' protected, it is well now to cover the entire incision on all sides 
with impermeable gauze and thin rubber pads. 

9. The uteins, its cervix now sevei*ed and removed and the vagina caught 
with forceps at four cardinal points to prevent its dropping back on to the 
pelvic floor, is removed. 

10. The flnal step consists in attaching the bladder to the anterior vagm^ 



MALIGNANT TLMOES OF THE UTERUS 


607 


•wall, controlling any small bleeding vessels especially at tbe right and left 
angles, fastening tbe round ligaments into tbe angles near tbe vagina to bold 
it np, and uniting tbe middle of tbe anterior to tbe middle of tbe^^ posterior 
vaginal wall so as to leave two vaginal openings for a cigarette drain on eaob 
side. This is better than a single larger opening where tbe small intestine 
may slip through. 

If tbe operator’s bands have been contaminated during these latter manipu- 
lations, be ought either to change bis gloves or quit the field and leave an 
assistant to close tbe abdominal incision. After tbe first incision into tbe 
vagina, every instrument used about tbe pelvic floor must be held as con- 
taminated in a special dish apart from tbe rest, in which they are finally 
removed. Should tbe iueision be unavoidabl}’- contaminated, the best plan is 
to wipe it off with alcohol and insert a couple of protective drains down in the 
subcutaneous fat. These precautions will often save much discomfort and an 
irksome delay of several weeks in convalescence. 


SARCOMA 1 

Sarcoma is a malignant meso- 
blastic tumor arising from tbe con- 
nective and muscular tissues of tbe 
wall, from tbe blood and lymph ves- 
sels, and fi’om tbe endometrial 
stroma. Tbe majority probably 
develop by metaplasia from pre- 
existing myomata. 

Tbe first record is that of Lebert 
in 1845, but our real kuowledge be- 
gan with Virchow’s report of May- 
er’s case in 1860. J. Wbitridge 
Williams first showed definitely that 
a sarcomatous transformation can 
occur in a uterine fibroid. Figure 
510. His obseiwations have been 
amply confirmed, but tbe question 
remains as to bow common malia- 

O 

nant degeneration is in myomata. 
Asboff, Cullen, and more recently 
Masson, from tbe Mayo Clinic, re- 
port this change in about 1 per cent ; 
according to others, tbe incidence is 
higher. 



Fig. 610. — Uterine Myoma Undergoing Sarcom- 
atous Change. 

Transition from normal muscle-fibers [a, c) 
into larger tumor cells {b, d, g). Cells contain- 
ing two or more imbricated nuclei seen at e and 
/; clumps of large deeply stained nuclei at h 
and i. (Kelly-Cullen, Myomata of Uterus, W. B. 
Saunders Co.) X 200. 


^Prepared by Leo Brady. 
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Incidence. — Sai’coma is a rare growtli and constitutes alDout 2 per cent of 
all uterine tumors or about ,5 per cent of the malignant ginwtbs. Commonest 
in the young and in the middle-aged, it can occur at any age. These are also 
almost invariably the malignant tumors in infants and young children. 

Classification. — Histologically, they are divided into round-, mixed-, and 
spindle-cell forms ; practically it is convenient to group them by location, as of 
the cervix and of the body. 

Cervix , — Cervical sarcoma is rare. WJicreas jnost of tlie uterine carcinom- 
ata are cemcal, the reverse is true of the sarcomata where but about one out 



Fig. Sll. — S akcoma of Body or UTcnus. 

Upper two-tliirds of uterine body distended with mulberry-slmpcd tumor masses like brain 
tissue; quite vascular. Line of junction rvith uterine wall sharply defined, hut under inicro- 
seope metastatic nodules found in lymphatics of left uterine cornu. Operation. Lo recur- 
rence. X %. 

of five originates here. When first discovered, the lesion may form translucent 
round cysts, depending like a loose bunch of guapes (botryoidal) from the cenux, 
as originally described by Spiegelhurg in 1879, and beginning in polypoid 
outgrowths from the mucosa, at first indistinguishable from simple mucons 
polypi. With growth, the upper vagina becomes filled hy’^ the mass and the vesico- 
vaginal and rectovaginal septa are invaded. Instead of such a striking poty' 
poid outgrowth, we occasionally see a diffuse infiltration of the mucous mem- 
brane. Sarcoma of the fihromuscular coat of the cervix has also been recorded, 
as a rule of the spindle-cell type. 

Endothelioma of the cervix is an extremely rare condition, usually affecting 
the uterus. In one of my patients, the cervix was indurated and the ex- 
ternal os represented by a craterlike excavation which proved to he a typical 
endothelioma. 
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-Sarcoma of the body of the titeims commonly develops from a 
myoma but is also found in a’ ntems without any myoma when it ori^nates 
either in the endometrinm or in the parietal connective tissue and appears as a 
cii'cnmscribed tumor or a diffuse enlargement and softening of the entire uterus. 



Pig. 612 . — Ekdometeial Sarcoma. 

EndometriuTB normal everyw&ere except at left cornu where growth is attached. Tubes 
and ovaries normal. 

The cells are either imind or spindle-shaped, diffused throughout the entire 
thickness of the wall and distributed between what remains of the muscle-fibers. 
Endometrial sarcomata generally spring from the upper part of the cavity and, 
although usually diffuse, are at times sharply outlined, Figure 612. In a 
well-defined group, the endometrial sarcoma is associated with a complete 
or partial inversion of the nterns and should he considered in inversion of the 
nonpregnant uterus, Figure 513. 
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Wlieii found in, a fibroid tumor, the earliest changes are only recognizable 
microscopically, but as the process advances, tlio sarcomatous areas reveal a 
fairly typical macroscopic picture in which the firm pinkish-white fibrous 
myomatous tissue is replaced by soft yellowdsh-Avhite homogeneous tissue almost 
totally devoid of fibrous elements and resembling raw pork. HemoiThages 



Fig. 513. — Large Endometrial Sarcoma Producing Partial Inversion of XJtebos. 

The fundus of uterus inverted as a pouch drawing down with it proximal halves of faj 
lopian tubes. Portions of fallopian tubes drawn into pouch are congested; otherwise norm* 

occur in tbe sarcomatous areas giving the cut surface a reddisb-brown mottled 
appearance in time replaced by the yellowish-brmvn color of the blood pi^ent. 
Usually the sarcoma is sharply defined from the myoma. The malignaii^ 
degeneration starts in the center oftener than in the peripheiy of a myoma, 
Figure 514. 

We know no more of the etiology than we do about cancer in genera . 
Ewing considers that heterotopic myomata are more apt to become maiignarf 
than those in their usual site in tbe uterus and that we ought to be more 
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apprehensive of myomata in the broad ligaments and in othei* extra-uterine 
localities. 

Sarcoma is always progressive to a fatal end. Continued hemorrhages 
cause extreme anemia and the general health rapidly breaks. With extension 



Surface between a and b representing uterine cavity lined by tbinned-out mucosa. Occu- 
pying wall of uterus is large myoma, c represents an area of hyaline degeneration, recognized 
by homogeneous and uniform consistence. Areas indicated by d are fine, porous masses of 
sarcomatous tissue, partly^ surrounding hyaline area c. Along outer surface of myoma, at e, 
other areas of sarcoma. Tissue between f and f' partly sarcoma, partly m3'onia. p is an area 
of calcification. 


into bladder or rectum, fistulas develop adding to tbe extreme discomfort. 
Metastases develop later than in carcinoma and are prone to skip to the lungs. 

Symptomatology. — Symptoms depend on the location of the tumor and its 
rapidity of growth. Malignancy in tbe center of a fibroid often causes no 
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sjaiiptoms at all and can only bo detcnninccl at operation or after from the 
gross and tlie microscopic picture. With the ra])idly growing tumor there 
ensues an early evident cachexia and often invasion of the neighboring organs. 
Endometrial sarcoma is marked by foul leukorrbea and profuse hemorrhages. 



Fig. 515, — Sarcoma in Cervical Stujip Two Year.s Armi Hysterectomy for Uter^e 

Myoma. 

Springing from cervical stump is biamlike lobulated gioi\th, anteriorly encroaching on 
bladder and posteriorly bun owing beneatli lectum, and easily jccogni/ed hy smooth homo- 
geneous appearance. Left ovary is seen peifectly normal. For gross appearance see 
Figure 514. 

A circumscribed paidetal sarcoma may at first only be indicated by menorrhagia 
and an enlargement of the uterus, but on reaching the mucosa it has a foul 
vaginal discharge and metrorrhagia. Ascites appears with peritoneal 
involvement. 

Diagnosis. — The differential diagnosis' is generally microscopic, except 
where aided by age incidence, as in an infant or child, or by the phenomenon of 
rapid growth. Cnrettages done to relieve hemorrhage and discharge from time 
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to time reveal sarcoma of tlie endometrium or an extension from a myoma. It 
should also be suspected wlieu a woman with a myomatous uterus develops 
ascites or a marked cachexia. A '^myoma” suddenly increasing in size or 
softening is always suspicious. The development of hemorrhages after the 
menopause is suggestive, as well as the fact that supposed sloughing, peduncu- 
late, submucous fibroids keep recurring. In one instance, on three separate 
occasions, sloughing, pedimculated fibroids were removed per vaginam but 
it was not until the fourth operation that the microscope showed that it was 
malignant. 

Treatment. — Prompt extirpation of the whole uterus with the tubes and 
ovaries is the best method of treatment, unless metastases have occurred or the 
local extension is so definite as to preclude a total extiipation. Encouraging 
successes have been reported from deep x-ray and radium therapy, but it is 
as yet too early to estimate permanency. Persistent ray therapy is certainly 
indicated in inoperable cases as well as in some of the earlier ones in childi’en, 
which are usually hopeless othenvise. 

Because of this known possibility of metaplasia in myomata, some urge 
operation in all myomata, a view too radical when we recall that but 1 per cent 
of fibroids are found with sarcomata and that the mortality of the radical 
operation is at least that high. Furthermore, let us recall the fact that abstract- 
ing a group of a hundred of these sarcomatous myomata, a large percentage 
would proclaim themselves in various ways which would make obvious the 
advisability of operation, thus reducing the percentage of those likely to be 
overlooked by delay to perhaps a third or a fourth of 1 per cent. However, 
a thorough examination in the operating room of all fibroid uteri that are 
removed should always be made; every nodule should be opened and frozen 
sections made and examined microscopically from any areas which grossly 
suggest malignancy. If sarcoma is demonstrated, and a supravaginal hysterec- 
tomy has been performed, the cervix should then be dissected out to prevent a 
return of the growth in that area, a tragic event which has happened many 
times when this has been omitted. Figure 515. 

CHORIO-EPITHELIOMA 

Chorio-epithelioma, oi* deciduomfi malignwTi, is a new growth developing 
during or after a normal pregnancy, an abortion, or the expulsion of a hydati- 
form mole, or (in some instances) before the mole has been expelled, and, 
rarely, after a tubal pregnancy. The disease first described by M. Sanger in 
1889 has since then been kept constantly before the profession by the reports 
of numerous individual and collected cases. Sanger considered that the char- 
acteristic elements originated in the decidua; Marchand, in 1895, showed that 
the tumor took its origin from the syncytium, while the observations of Aschoff. 
Heumann, J. W. Williams, and others have since clearly established its genesis 
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in the cliorionic epithclinin, a demonstration following- soon after the discovery 
that the syncytium is a fetal structure. 

Chorio-cpithcliomatous clcmciits are also found in testicular tumors. The 
majority of observers draw a distinct line of demarcation between the ovariau 
and the testicular chorio-ej)itheliomata, in which pregnancy plaj^s no part, 
and the uterine chorio-epithcliomata, Eigni’e olG, which owe their origin 



Fig. .510. — Chkonic Kprniicr.iostA or UTicnus witu Mui.tipi.e Lutean Cv.st.s of Both Ovames. 

Abdoiuiiml ])iuil\yptorcc(oi>iy. Recovery. 


directly, to pregnancy. The only morphological dilfcrcnce rccognizahle, how- 
ever, is that in the uterine cases the disease is directly traceable to the fetal 
villi. 

Etiology, — The essential cause has not yet been recognized. Until the 
discovery of the ovarian and testicular gi-owths, pregnancy was held to he 
essential. The majority follow abnormal pregaiancies, such as a vesicular 
mole, Figarre 517. In chorio-epitheliomata, the normal penetration and absorp- 
tion of the materaal tissues, effected by the derivatives of the fetal trophohlast 
(that is to say, Langerhans’s layer and the syncj'tium) are replaced by an unre- 
strained proliferation of fetal cells, associated with a general invasion of the . 
uterine walls. The embiyonic cells here penetrate the vessel walls and so 
enter the circulation and form metastases. In some vesicular moles, whole 
villi have been found in the vascular spaces, whence they are conveyed to distant 
points, where they either become absorbed or foi-m tumors. Where the vesic- 
ular mole is thus reproduced in all its elements, the term malignant vesicular 
mole is applied. There is, hoyvever, no apparent sharp demarcation between 
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tumors of this nature and those in which the epithelial elements alone are 
found. 

Structure . — Macroscopicallyj the tumor is a small, dai'k reddish, spongy, 
friable nodule, like a blood-tumor, and the metastases have a similar appear- 


ance. A group of extraordinary ovarian 
tumors of multiple cysts derived from 
an extensive growth of lutean cells is 
often found associated with hydatidi- 
form cysts and chorio-epitheliomata. 
These tumors, always bilateral, develop 
rapidly, and sometimes form a mass 
the size of a fetal head. Figure 516. 

Histologically j the tumor consists of 
blood spaces surrounded by the growth 
elements derived from both laj'ers of the 
fetal ectoderm, presenting in an exag- 
gerated manner the peculiar character- 
istics of such cell-elements. The syncy- 
tial masses are multinuclear with dark- 
staining nuclei and numerous vacuoles. 
The elements from Langerhans’s layers 
are large cells with clear protoplasm 
and vesicular nuclei with frequent ka- 
ryokinetic figures. These are more 
abundant about the margins and invade 
the surrounding muscrilar tissue. 

Extension. — The lungs are the com- 
monest site for metastases and con- 
tinued growth, with hemoptysis, making 
it of the highest importance to secure 
x-ray pictures of the chest. 

Duration, — It may be rapidly fatal, 
death taking place in one of Teacher’s 
cases four months after an abortion. 
Again, the process is slow, extending 
over a year or two. Spontaneous recov- 
ery has been observed, and in a few 
cases removal of the primary growth 



Fig. 517. — Small Fragment of Htdatidi- 
FORM Mole. 

Specimen has been floated out in water 
that ramifications may be seen, a, basal 
attachment; b, large cystic dilatation of a 
villus; c, rows of small oblong cysts. Main 
stem continues downward and spreads out 
into conglomerate mass of cysts, d, but just 
above this point it gives off a small stem of 
stroma ending in a cystic terminal, e, after 
giving off two terminal twigs, e’, with cystic 
ends. /, cystic dilatation in continuity of a 
villus, a short distance further on followed 
by terminal twig branch of cysts, a. (T. S. 
Cullen.) X 1. 


seems to have caused the disappearance of metastatic tumors. Eden and 
others have noted that when entire villi are found in the tumor, the disease 
is less malignant. 

Sjonptomatology. — The first evidences of any growth may be discovered 
in metastases into the vaginal wall or in other* organs, while the original growth 
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may have disappeared. In snch a case, the primary gi-owth has been limited to 
the placenta and cast off Avith it. Chorio-epithelioma must be differentiated 
from other malignant ncoplasraata and from hydatidiform mole. In the gross, 
the dark red or broAvnish masses made up chiefly of blood spaces are character- 
istic. To differentiate it from the benign mole may be difHcnlt and all the 
facts of the clinical history together AA'ith the histological findings must he 
scrutinized and Aveighed in order to discriminate, and CA'cn then the diagnosis 
may halt in the absence of metastases. Profuse uterine hemoiThage is a char- 
acteristic manifestation, beginning a fcAv aa’ccIcs (six on an aA'crage) after the 
termination of pregnancy and leading to pi’ofound anemia. The interval of 
development extends even to a year after the previous pregnancy; where a 
still longer period has elapsed, as in a number reported extending even to a 
lapse of several years after tlie menopause, the question must be considered 
AAdiether or not a pregnancy has occurred unobseived. Other sjmptoms are 
fetid, Avateiy, sanguineous discharges. Pain is noted, but it is not a promi- 
nent feature. Irregular fever occurs; this in our oAvn case, Figure 516, Avas 
nnassociated Avith leukocytosis. Tlic uterus is usually about the size of a 
three months’ pregnancy. 

Diagnosis. — When after an abortion, a pregnancy, or, particularly, after 
the discharge of a mole, there folloAVs a Avatery bloody discharge, and the 
physician finds an enlarged uterus, the existence of a chorio-epithelioma should 
be suspected, especially if there are bilateral ovarian cysts. If by curetting, 
tissue is found corresponding histologically to chorio-epithelioma and the 
hemorrhages continue, the diagnosis may be sufficiently assured to AAmn’ant 
the prompt removal of the uterus. Great care must be taken, lioAveA’er, in mak- 
ing positive diagnosis from the curettings alone; there are border line cases 
manifesting all the histological appearances of chorio-epithelioma, but Avith no 
tendency to metastasize, Avhich must be regarded as benign, or at the Avorst, 
semimalignant. This is Avell substantiated by the cures Avrought by a simple 
curetting of AA^at histologically AAms taken for a malignant chorio-epithelioma. 
There is CAmry grade betAveeu the most benign hydatidiform mole and the moSt 
malignant deciduoma merging the tAvo classes ; these border line cases, Ave must 
remember, represent only a small percentage of the aaIioIc. 

In making a bimanual examination, it is Avell to remember that the ovarian 
growths may be massive and so wedged into the pelvis as to render an operatnr 
removal apparently impossible. 

Treatment. — At present the complete removal of the primary groAvth is the 
only safe method. While cases are reported in Avhich, Avith the disease ad 
vanced so far as to form metastases, every sign disappeared after the removal 
/of the primary growth, a prompt abdominal section and a panhysterectomyj 
including the tubes and ovaries, is the one advisable procedure. Tli©<fi^ 
quently occurring anemia and' general weakness demand rapid measures 
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no waste of time in the preliminaries. Care to avoid contamination of the 
peritoneum is best effected by amputating the vagina with the electrocantery. 
The lower pelvis should be loosely filled with an iodoform gauze drain leading 
into the thoroughly cleansed vagina. 
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ADEXOMYOMA 
HowAjm A. XicMA' 

Adcnomyoma is a tumor, itsiiall}' pelvic, fmuid in, al3ont, or adjunct to the 
uterus, made up of counectiA'c tissue, smootli muscle, and gland elements de- 
rived from the uterine mucosa. The uteiais, itself the commonest seat, is also 
undoubtedly the focus and source of dissemination of this growth which is 
located within a limited radius at some point from the umbilicus down. 

At first rare, beginning with a report by Babes (1SS2), followed by Diester- 
wed (1SS3), obseiwations have accumulated until now they mount into the 
hundreds. Several clinical peculiarities conspire to make this g}’’necological 
entity a matter of juom'eiit — its fi-equent occurrence, its definite train of clini- 
cal symptoms iiicluding often severe dj'smenorrhea, its wide distribution, and a 
complicating m a 1 i gn a n cy . 

Pigiire 518 exhibits the various localities in which the tumors have been 
found by T. S. Cullen, including the body of the uterus, the rectovaginal 
septum, the uterine horn, the fallopian tube, the round ligament, uterine 
mucosa in the ovaiy, the utero-ovarian ligament, the uterosacral ligament, the 
sigmoid flexure, the rectus muscle, the umbilicus. 

A thoroughgoing investigation of adenomyomata began with P. von Eeck- 
linghausen (1893, 1895, and 189G) and was conducted by Cullen, the gyne- 
cological father of this group, from 1895. One of the most perfect of all 
monographic summaries in our literature is Cuthbert Lockyer’s, Fibroids and 
Allied Tumors, London, 1918. 

Scientific interest at first centered in the etiology, von Kecklinghausen con- 
sidering adenomyoma as the outgrowth of dystopic embryonic wolffian elements 
while Cullen vigorously maintained a miillerian origin without attempting to 
define more precisely than to insist iipon the identity of structure and response 
of the gland elements to the menstrual physiological stimulus. 

The tumor or tumors may be found isolated in conjunction with ordinary 
myomata, or the uterine wall may'- be greatly' hy'pertrophied -with diffuse .fibrous 
and muscular elements interspersed with uterine mucosa, some areas of which 
often form cy'sts, Pigure 519. A section from this tumor, shown in Pigui® 
520, exhibits the extraordinary distribution of the gland elements. 

Cullen’s view, undoubtedly correct, is universally accepted, and with the 
decline of his opponent’s theory attempts to assign these gz’owths to an em' 
bryonic origin have also dwindled. The evident reluctance to adopt his opim 
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ion forms a curious piiase in history, illustrating the force of conservatism 
and the difficulty of dropping once sturdily defended antiquated views for 
opposing new ones. The first step across from the old to the new was an 
acknowledgment that while - some were induhitahly mullerian, others were 



Fig. 5 is.— The Vakious Points at Which Uterine Mucosa Are Found. 

(1) In adenomyoina of the body of the uterus; (2) in adenoinyoma of the rectovaginal 
septum; (3) in adenouiyoma of the uterine horn or fallopian tube; (4) in adenomyoma of 
the round ligament ; ( 5 ) in the hilum of the ovary usually unaccompanied by a myomatous 
growth; (6) in the utero-ovarian ligament; (7) in the uterosacral ligament; (8) in the 
sigmoid flexure; (9) in the rectus muscle; (10) in adenomyoma of the umbilicus. (T. S. 
Cullen. ) 


equally clearly wolffian. An early attempt to bridge the chasm was made hy 
Kossman (1897) who assumed in support of the fetal inclusion theory that the 
new growths arose from accessory mullerian tubes, hut this was untenable. As 
Lockyer declares, “Kossman’s work stands out as an admirable, piece of destnic- 
tive criticism, but as a constructive effort it can not be said to have succeeded. 
In ramming von Eecklinghauseffis craft, Kossman sank his own also.” An 
additional compromise was that of E. Meyer who declared that of six cornual 



620 


GYNECOLOGY 


adcnomyomata (a favorite site), tliree were of wolffian and three of mucosal 
origin. 

The simple, natural, and real explanation of origin is dealt •with later. 

The clinical picture in adenomyoma of the uterus is characteristic— that 
of a periodical increased tension due to the swelling of the various islets of 
mucosa causing an intense grinding pain and a feeling of distention and 
dysmenorrhea as the effused blood is added to previous accumulations. 



Fig. 519. — ^Diffuse Adexovyoma of Uterus i.v Anterior and Po.sterior Walls, 

New growth made up of bundles of fibrils branching and interwoven, reacliing almost to 
peritoneum where it is covered by thin muscular layer c. u and h mark limits of tumor m 
anterior and posterior uterine walls. 

If the tumor is unilateral or in the broad ligament, the pain may he localized 
there. In one case I found a nodule the size of a pea in the left broad 
ligament close to the utenis which almost made an invalid of the sensitive 
patient who was completely relieved after its removal following multitudinous 
treatments. 

Where the enlargement of the utenis is hard and diffuse and the periods 
extremely painful, adenomyoma may be suspected. This thickening of the 
uterine wall can often best be recognized by a rectal examination with a sound 
in the uterus. 

An y firm tumor in the inguinal canal, which swells at the menstnial period 
and becomes painful, may with confidence be labeled adenomyoma. Another 
clinical datum making for attacks of pain is the frequent association "with a 
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bad pelvic peritonitis with, extensive adhesions involving the adnexa. A nor- 
mal pglvis with one or more Inmps directly behind the cervix not associated 
with pelvic inflammation is almost certainly adenomyoma; a pathognomonic 
mark is the presence of little islets of discoloration from the effused blood. 
Association with small multiple myomata is fairly common. Sloughing or 



Fig. 520. — Sectiox Takex from Uterus in Figure 519. 


a, thickness of uterine mucosa, external layer removed mechanically except small area at 
h. Uterine glands normal. At several points uterine mucosa dips into underlying muscular 
tissues, especially at c, extending to lower margin of section at c'. Islands of uterine mucosa 
at d, d', and e. 

gangrene does not occur but extensive cystic formation is sometimes 
found. 

Lockyer summarizes in these words : “We must regard an adenomyoma as 
a hemorrhagic and painful structure which is found in bad company, its inti- 
mate associates being adnexal tumors, pelvic peritonitis, parametritis, and 
infiltrations into bowel, whilst it can claim caseating tubercle, carcinoma, and 
sarcoma as casual acquaintances,” 
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The treatment of an adcnomyoina is that of a fibroid tumor— only more 
intensively so — hystorectoiny, or hysterosaljiingo-odphorectomy, with gi-eat at- 
tention to the details of the complete enucleation when pelvic peritonitis is 
emphasized (Chapter XXIV). Eadium is of no avail here. In the rectovaginal 


Adcno -carcinoma 



SuBPoiTOKrAL Adexojiyoma. 

(Cullen, Cancer of Uic Uterus, W. B, 
Saunders Co., p. 4C0.) 



Fig. 522. — Begin.nixg Diffuse Adenomyoma 
or Body or UxEiiUS, .Associated vith Ad- 
VAXCED SqUA.VOUS CauCIXO.VA of CEIiHS. 

The malignant disease affects only vaginal 
portion of ccrvi.\’. A small polyp at 6. Me- 
tlian section through posterior vail shows 
outer nomal muscular layer looking like tiif- 
fiisc myoma. Glands of mucosa extend in 
places 9 niillimetcr.s into muscularis. 


septum, the disease may destro}’’ life hy its continuous lateral outgrowth wliicli 
finally presses upon, invests, and constricts the ureters. It has happened occa- 
sionally that an incomplete extirpation in this locality has been followed by 
the disappearance of the rest of the growth. In this situation, high potency 
coagulation should prove of great service in destroying the disease in sHu m 
situations •where it is extremely difficult to extii'pate on account of the con- 
tignous rectum and ureters as Avell as the large vessels which upon beginning 
to bleed at once cause a breakdown of all the technique looking forward to a 
wide radical extirpation. 

Lockyer concludes that “adenomyomas mny become malignant, but that 
they do so very rarely. The reasons for coming to this conclusion are based : 

“1. Mainly upon the investigation of a semisolid semicystic gi'owth in the 
rectovaginal septum which was situated at a distance from the utenis and 
did not implicate the rectal mucous membrane and in which the vaginal mucous 
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membrane was also intact. This tnmor bad tbe structure of an adeno- 
carcinoma. 

^'2. Tbe causal relationship of chronic salpingitis with so-called adeno- 
myomd tubce on the one hand, and with jyapiiloma and adenocarchwma tuboB 
on the other, naturally leads one to the conclusion that a neoplastic process 
set up by chronic inflammation of a mucous membrane may result in 
malignancy. 

“3. That an adenomyomatous change may form a benign intermediate stage 
in the transition from an inflammatory to a malignant process is made probable 
by the occurrence of tubules lined by a single layer of cubical epithelium lying 
in the midst of cancerous areas in cases of adenocarcinoma tuhce.” 
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PELVIC ABSCESS 
LaAV^KNCE E. WllARTOI^ 

PATHOLOGY 

SYMPTOMATOLOGY 

DIAGNOSIS 

TREATMENT 

Expectant 

Vaginal Incision with Drainage 
Wide Vaginal Opening with Drainage 

Vaginal Incision and Drainage Followed by Abdominal Extirpation 
Immediate Radical Abdominal Operation 

COMPLICATIONS 
POSTOPERATIVE CARE 

The liistoiy of the treatment of pelvic abscess portrays in ontline the whole 
gamut of gynecology with its record of occasional painful operations hesi- 
tatingly performed before j\Iorton (184G) introduced general anesthesia or 
Lister (1SG2), inspired by Pasteur, brought to light surgical asepsis, while 
it links in a common bencticent effort noble men of all nations who achieved 
the birth and development of the oldest of our modern sjjecialties — gynecology. 

Prance records the efforts of Eecamier and his pupil, Bourdon (ISil), 
who practiced opening and draining pelvic abscesses at the vaginal vault with 
a sharp bistoury. Forty years passed, however, before any one followed their 
example on a larger scale. The successors to these pioneers were their own 
countrymen, Lisfranc, Chassaignac, Dumarquay (1S57), Xonat (1860), and 
later Laroyenne (1886) ; each devised special trocars for the operation, while 
the latter insisted that the tract be kept open. In England, Spencer Wells 
(1865) and Savage and, in America, Marion Sims and his coadjutor, Thomas 
Addis Emmet (1879), Avith Gaillard Thomas (1880) and D. Warren Brickell 
(1872), led the way, practicing regularly the drainage of puinilent pelvic 
collections through the culdesac of Douglas. 

The doors of the abdomen, the surgeon’s most fruitful field, preiuously 
opened a wide crack, it is true, by OAmriotomists and niyomectomists, were 
finally thrown wide open by Alfred Hegar, of Preiburg, and more especially 
by’- that bizarre figure in our gynecological annals, the redoubtable Lawson Tait 
of Birmingham, England, in the ea-rly'^ eighties of the last centuiy, who pro- 
jected on the canvas of his era a galaxy'^ of brilliant operations for extra-uterine 
pregnancy, hydrosalpinx, and pelvic abscess, not to mention his pioneer gall- 
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bladder surgery. Tait, flaunting bis sarcastic eliallenges to tlie Englisli •world 
in vain for a time, "was quickly followed by tbe genial indefatigable Max 
Sanger of Leipzig, Germany, and shortly by our own eminent likewise bizaiTe 
leader, Joseph Price of Philadelphia. Since the days of these valiant pro- 
tagonists, we have made no notable additions, exclusive of important bacterio- 
logic studies and our cleaner definitions in the fields of diagnosis differentia- 
tion and technique. 

hlor must we omit to mention the vaginal panhysterectomy of Pean of 
Paris, who described it in 1890 and recommended it in all pelvic suppurations, 
even advocating, on failure to remove the stmetures intact, digging them out 
piecemeal (morcellation), securing hemostasis by clamps left in place for 
forty-eight hours. His contemporaries at first dubbed his "vs^ork a “dis^’ace 
to Prance” and a ‘‘lapse into barbarism,” but he soon had a vast school of 
enthusiastic followers, which, however, has dwindled with time, admirable 
though the method 'w^as in skilled hands, notably those of another eccentric, 
Doyen. 

It was Sanger, of philosophical mind and a wise coordinator in our gyne- 
cological literatrire and science, who wisely remarked (1892) that many roads 
lead to Rome and there are doubtless various methods of dealing with pus in 
the pelvis. 

The term “pelvic abscess” is restricted to intrapelvic suppurations near 
the uterus, commonly lodged in the fallopian tubes or tubo-ovarian in form. 
Most of these collections of pus are the end products of a gonon'heal or tuber- 
culous salpingitis or are the sequelae of a puerperal infection. Another is the 
postoperative abscess. 

We must not, however, forget that other abscesses occasionally occur with 
no etiological connection with the uterus and its adnexa, such as an acute ap- 
pendical abscess or an iliac abscess overflowing into the pelvis from a purulent 
peritonitis, a sigmoiditis with perforation of the intestine by carcinoma, or 
tuberculosis. 

Pathology. — A pelvic abscess was long thought of as located in the peri- 
uterine cellular tissues, owing to the paucity of autopsies; a consideration of 
this rare puerperal condition fills the early English, German, and American 
textbooks under the coguomen, “cellulitis.” The numerous biopsies of the 
later decades, however, soon demonstrated that generally the abscess seen by 
the gynecologist is the outcome of a gonorrheal or other infectious salpingitis 
with the pus encapsulated -ndthin tube or ovary. Puerperal infections, on the 
contrary, do usually begin as a genuine bread ligament cellulitis, extending 
from a streptococcus infection of uterus or a lacerated cervix and associated 
with thrombophlebitis and septicemia. In this type, tubes, ovaries, and peri- 
toneum often escape, and the inflammation remains extraperitoneal and in the 
cellular parametrial tissues, strikingly different, therefore, from the intra- 
peritoneal forms. (See Figure 314.) 
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When the abscess is large, it is hard to tell whether the pus is enclosed 
within the tube and ovary or lies more or less shut oft' by adhesions in tlie 
pelvis. Both conditions occur simultaneously when a pyosalpinx or a tubo- 
ovarian abscess leaks and forms a pool of pus ndiicli fills the pelvis and even 
extends nj) among the coils of intesline, or is shut oft' in the retro-uterine 
cnldesac. 

Douglas’s pouch is the commonest extension. It sometimes burrows behind 
the rectum or down into the rectovaginal septum to form indurated masses 



Fig. .'52.3. — Acuxii Salpingiti.s avjtii Pvos.m.i'ixx. 

Section of fallopian tube sliowin" thick edematous tube wall with infiltration of indain- 
matory cells and endosalpinx scat of intense inflammation with free pus in lumen of tube. 
X 2.5. 

almost obliterating the rectal lumen. It rarely appears between utenis and 
bladder. Those lodged within the broad ligaments tend to burrotv extrapen- 
toneally and to point in the groin or evQu in the flank. Barely do they bur- 
row up along the urachus to open at the umbilicus. 

An untreated pelvic abscess is either chronically shut off in one or both 
tubes or drains freely by the uterus or ruptures into the peritoneum, vagma, 
rectum, or bladder. Neglected cases are not seen so often as formerly, owing 
to our numerous hospitals and general knowledge of the resources of surgery. 

Eectal stricture is a not uncommon complication, due either to pressure 
or to proctitis; this may lead to chronic, obstruction. The ureters also are 
sometimes partially blocked, creating hydro-ureter, hydronephrosis, or pyelo- 
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nephrosiS; not an nncommon picture clinically and at autopsy. The damage 
done the kidneys may be serious and permanent. ^ 

Peritonitis develops either suddenly from a ruptured abscess or by gradual 
extension from the focus of infection. As the organisms are usually dead, the 
symptoms are often far from being as grave as those arising from an appendi- 



Fig. 524. — Acute Saupikgitis with Pyosalpinx. 

Higher power showing marked infiltration of endosalpinx with leukocj'tes and free pus 
in lumen of tube. X 50. 


citis. An associated appendicitis should always be looked for at an operation 
for a pelvic abscess. 

Symptomatology. — The symptoms may be acute or chronic. In the acute, 
there is intense pelvic and lower abdominal pain, and the patient lies with 
knees drawn up and a distressed expression. The temperature is elevated and 
the pulse quickened and the local tenderness points to a severe inflammation. 
From the general abdominal tenderness and distention often present, the physi- 
cian may infer that there is a general peritonitis. 
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In the acute gonorrheal form, the abscess is apt to he preceded by inflam- 
mation of urethra," vulva, and vagina ; when it is chronic, on the other hand, 
the disease may be larvate and without decided symptoms and the causal rela- 
tion puzzling. The increment is then gradual — dull pains in the ovarian 
regions, a slight rise in the temperature, some pain in micturition and defeca- 
tion. With the formation of pus, there may be chills, but not as often as in 
the graver types. The pulse is good, there is little or no vomiting, and the 
general condition is excellent. 

Nausea and vomiting arc relatively common in. an early acute salpingitis. 

In a streptococcus infection, the attack usually dates from a confinement, 
an abortion, or an intra-utcrine treatment. I'Ijc onset is sharp with a chill, 
high fever, and rapid pulse. Peritonitis and septicemia often develop, the 
course is tempestuous, and the prognosis far graver tlian in any other type. 
The patient also is bedridden from the beginnijig. 

If the abscess is small, it is absorbed after a limited period of invalidism, 
or the pelvic organs suiwivc with tubes and ovaries snowed under a mass of 
adhesions. Permanent recovery takes place at times after the spontaneous 
rupture into the vagina with its dependent drainage. 

Diagnosis. — The diagnosis of an abscess in the tubes and ovaries is usually 
easy. 

Vaginal examination reveals a cervix more or less fixed with uterus wedged 
between masses occupying the right and left posterior quadrants of the pelvis, 
which are dense, hard, fixed, and sensitive, or there is a rounded sensitive 
mass on one side at the vault. 

Bimanual examination docs not at first oxitline the diseased strxxctures but 
Gonfinns the vaginal touch, revealing a dense resisting pelvic floor and a 
posterior pelvis choked on one or both sides. Such findings suggest the diag- 
nosis- at -once. 

A more careful questioning and gentle and easily tolerated palpation by a 
trained hand as a rule differentiate one or two gi’oxips of masses and define their 
exact location and a slight but definite mobility independent of the utenis. 
A sense of fluctuation not too pronounced is occasionally felt, especially in a 
pus sac bulging into the vagina. An old accumulation of pus may only feel 
like a small hard tumor lateral to the uterus. 

A rectal examination is indispensable to discover any point of softening 
and the extent to which the bowel is bridged over and splinted in the envelop- 
ing masses. 

One ought not to be hurried into an operation by the peritoneal symptoms 
present in the early stages of an acute salpingitis which is clearly not strep- 
tococcal ; the peritonitis attending an acute gonorrheal salpingitis usually sub- 
sides with expectancy. When, however*, a patient with a localized, chronic, 
suppurative lesion develops nausea, vomiting, general abdominal tenderness, 
muscle spasm, and rigidity, we are confronted with a more serious situation and 
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an immediate surgical intervention may be imperative. The temperature is 
often bigb with a leuLocytosis, particularly in tbe puerperal series. Old dead 
abscesses, however, are often cold. Tbe pulse .rate was increased in most of our 
series to over 100. Occasionally, one sees bradycardia, leukopenia, and sub- 
noimal temperature. One of our patients bad a large pelvic abscess, a tempera- 
ture of 107.8°, and a white blood-count of 6,280, and recovered. 

Treatment. — Some form of active surgical interference is the prevailing 
rule. Just before operating, the surgeon should examine again bimanually 
and orient himself as to what he is likely to find. 

The ti'eatment of any pelvic abscess not of the streptococcus or tuberculous 
type is by one of the following methods, more or less an expansion of the old 
surgical dogma, "ubi pus ihi emcuar 

Expectant treatment is often advisable in early acute infections, as a large 
experience has demonstrated that many get well with rest in bed, hot vaginal 
douches, an ice-pack to the lower abdomen, and by keeping the lower bowel 
empty and diet restricted, and often bear children. 

Where the symptoms are aggravated, P. Henrotin has practiced with notable 
success a posterior vaginal incision loith drainage, affording immediate relief. 
His procedure is a transverse incision in the vaginal vault, if necessary en- 
larged by a T-shaped incision, with a blunt dissection up behind the cervix, 
hugging the uterus, then opening the peritoneum with a blunt scissors and 
introducing the finger for exploration. A bimanual examination now offers 
the utmost facility for investigatioir and the breaking up and evacuation of 
any serous or purulent accumulations. A liberal loose drain is introduced for 
five days or more. 

Expectancy is also often the wise rule in acute exacerbations of a localized 
pelvic peritonitis. After this has subsided, there is time to consider operation. 
Where it is a question of a spreading peritonitis, it may be difficult to decide 
whether to wait or whether to explore the abdomen. If the guneral condition is 
good, it is better to make an exploratory operation, usually under local anes- 
thesia, rather than to take a serious chance. 

A wide vaginal opening folloived by drainage constitutes the best possible 
treatment of a group at the opposite pole to those just considered ; that is, the 
old large localized pelvic abscesses demanding operation. If let alone, nature 
often finds her own exit either b}^ the vagina or the rectum albeit an imperfect 
one which, as a rule, closes too soon. Improving the practice of our forefathers 
who waited for the septum to soften and point, the surgeon of to-day anticipates 
nature’s accidents and saves life, suffering, and destruction of tissue by boldly 
invading the pelvic peritoneal cavity and breaking open the sac and draining 
the pus long before nature is ready. A localized pelvic inflammatory mass 
can always be opened withoiit risk through the vaginal vault and drained 
effectively, promptly relieving and usually curing the ailment. After such 
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efficient drainage, the question arises wliether or not it is best later on to extir- 
pate the diseased structures by the abdominal route. 

Vaghwl Incision and Drainage Followed hg AMomihal Extirpaiion.—li 
the patient is very sick and there is an obviously accessible abscess, it is best 
to open and drain it by the vagina, an operation lasting from one to ten min- 
utes and giving immediate relief without risk. Tlien in a few months, under 
more advantageous circumstances, tlic more radical abdominal operation can be 
done if troublesome symptoms persist. 

The vaginal drainage operation calls for thoroughness in (1) a good wide 
incision, (2) evacuation of all abscesses, and (3) liberal drainage for several 



Fig. .525. — Exro.sune or Pemuc Peht- 
TONEUJI IN PoSTEIttOU COLPOTOMY. 

Ceuvix Drawn [''ouwakd, A'aoinal 
Muco.sa Incised, Peiutoneum 
Opened and Adscess Evacuated. 
(Kelly -Noble, (lij)iccologii and Ab- 
dominal Hurfjcry, W. 13. Saunders 
Co.) 


weeks. The incision in the vault must be 
made wide enough by a blunt traction to 
riglit and left to admit easily two fingers or 
more. After evacuation, try with the finger 
tips to remove the lining of the abscess as 
it Avill thus heal faster. Then, bimanually, 
witli a finger in the pelvis and the other band 
pressing down from above, try to discover 
and open other abscesses higher up, some- 
times even using a long blunt artery forceps 
to break through the sac wall. Good drainage 
afterwards forfends any trouble from opening 
the peritoneum. After the operation, the 
drainage tract must be kept open for several 
weeks and healed up from the bottom. If 
it tends to close too soon, the opening in 
the vault must be opened again with di- 
lators. 


Another application of this drainage method is in old advanced cases 
when on opening the abdomen the pelvis is found so choked with dense inflam- 
matory masses that eradication of the disease from above can not be done with- 
out extreme risk of life. In such an one, -with the abdomen open, and the 
intestines packed off, turn to the vaginal route, put the patient in the lithotomy 
posture, open the posterior culdcsac, and explore the pelvis on all sides, breaking 
up and draining the abscesses, aided by the. band inside the abdomen. It will 
take a little planning to avoid contamination of the abdominal wound. 

Almost 90 per cent leave the hospital free from pain, but in only 10 per 
cent is the pelvis free of masses, unusual induration, or evidences of chronic 
inflammation. Symptomatically, therefore, the immediate results following 
the drainage by eolpotomy aie most satisfactory. The end results are sui’pris- 
ingly good, also, although not fully substantiating the claims of the early 
originators of the operation. Twenty-five per cent of our patients have been ^ 
perfectly well for periods of from three to twenty-five years ; 25 per cent im- 
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proved so that they needed no further treatment; 60 per cent were benefited 
temporarily and subsequent radical pelvic operations had to be done. 

The immediate abdominal operation is best wherever the operation does 
not bid fair to endanger life, where the patient has been a sufferer for a long 
time, where drainage has already been done and symptoms , persist, or in 
women near or bej’^ond the menopausal period where the operative risk is evi- 
dently good. This operation is the neatest and the most likely to yield immedi- 
ate excellent results. 



Iiistniraents should follow course of arrow, avoiding rectum, uterine artery, and vein. 

In the effort to conserve the functions in young women, it is well to keep 
a sound tube and a sound ovary, even on opposite sides, along with the uterus, 
preserving the menstrual function and the capacity for conception. Hearer the 
menopause, conservatism must take only a subordinate place. 

The abdomen is opened, by a liberal incision in younger women, the table 
elevated, the snrroiinding viscera packed off, and the entire field inspected to 
decide upon the best plan of attack. If there is pus in both tubes, both should 
be removed; one or both ovaries if sound should be preserved. The enuclea- 
tion of the tube begins often with a wedge-shaped excision at the uterine cornu, 
liberating the uterine end of the tube which is then lifted up as it is and freed 
step by step from its broad ligament attachment, catching bleeding vessels as 
they appear, until the fimbriated end is reached. It may take a little blunt 
dissection with the fingers to free and lift the distal end up from the pelvic 
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floor. The vessels are then tied or coagulated and raw areas whipped together 
with a fine eontinnons catgiit suture. If both tubes are badly infected, both 
are removed in the same way, and both ovaries conserved. 

If in any ease the abscesses are large or the risk of rupture seems great 
as they are extirpated, it is v'ell to use a suction pump to collapse before’ 
handling them, limiting the peritoneal contamination. 

When both tubes and ovaries are to be sacrificed, it is then best to clean out 
the pelvis by removing the uterus. This is sometimes best done by a longitu- 
dinal bisection of the uterus in its entirety, removing each lialf with its de- 
pendent ovary and tube, and leaving in a vaginal drain (Cliapter XXIV). 

In any radical operation, whether of tlie lateral structures or of the utenis 
with lateral structures, it ma^' be necessary, either by reason of density of 
adhesions, or of risk of hemorrhage, or of opening up a badly infected area 
and exposing the peritoneum to prolonged contamination, to abandon all rou- 
tine bench rules and to proceed cautiously' on tljc plan of catch as catch can; 
that is, to begin the enucleation wherever there is an opening and to release as 
far as safe and then to begin elsewhere and continue until one has isolated on 
all sides of the forbidden area which is tackled last and usually found com- 
paratively easy to handle. The only mistake one is likely* to make in doing 
this is that of pushing too far in one direction and using force. Trained 
fingers soon detect limitations and quit when the lead runs out; also, it is 
vital to keep the finger tips tunied toward and hugging the structure to come 
out and, if there is any' rubbing, to rub on it and not on the enveloping 
stnictures. 

Complications. — ^When the abscess sac adheres to the pelvic wall or floor, 
it is best to cut the sac away' on all sides and leave the patch untouched until 
the completion of the extirpation. Then one can destroy' and sterilize the 
surface with desiccation or coagulation or, if it lies on the bowel, invert it on 
itself by a few mattress-sutures. Complicated cases should be drained by the 
vagina. 

In the Johns Hopkins Hospital, during the tweuty'-four years preceding 
1916, in 871 of these operations, the rectum was torn or punctured during the 
course of the operation in ten ; in one the perforation came from the pressure 
of the finger during rectal examination. 

Twelve developed rectopelvivaginal fistulas; a common cause of such in- 
juries in the early days was undoubtedly the glass and hard rubber drainage 
tubes as well as operative injury in handling dense adhesions or the spontaneous 
sloughing of a necrotic rectal wall. Two-thirds of the fistulas healed within 
three weeks ; the further history of the rest is not known. If the perforation 
is low down, rectal irrigations hasten the healing. 

Significant bleeding occurred twelve times, usually from vaginal veins, 
in one the uterine vessels were injured. It has always been checked by hemo- 
stats or packs. 
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Postoperative Care. — The postoperative care consists in a complete rest, 
with regulation of the functions, while keeping a watchful eye upon the tem- 
perature and the discharges in the drained cases with a Anew to removing the 
drain when it ceases to act. After the patient has left the hospital, she must 
he 'kept under ohseiwation for some months until it is clear that there is no 
lingering infection left. 



CHAPTJ^R XXXIV 
GOXOPPHEA 

LaWK7CNCK It, WlIAK'J’OA' 


GONORRHEA IN WOMEN 

Incidence 

Pathology 

Bacteriology 

Site 

1. External Genjtalta ano Ckkvix 
Symplomaiology 

Examinaiion 
Tr cairn cnt 

(a) Acute Stage 

(b) Chronic Stage 

2. Internal Genitalia 
Body of the Uterus 
Fallopian. Tubes 
Ovaries 
Peritoneum 

GONORRHEA IN CHILDREN 
Pathology 
Contagion 
Clinical Course 
Treatment 
Prognosis 

GONORRHEAL SALPINGITIS 

Acute stage 

Symptomatology 
Diagnosis 
Treatment 
Chronic Stage 
Symptomatology 
Treatment 


GONORRHEA IN WOMEN 

A sui’vey of the steps marking tlie progTess of our knowledge of venereal 
diseases goes hack to the heginnings of history, the literature of many early 
civilizations containing specific references. In spite of this, however, fox 
almost thirty-five centuries, ignorance of etiology, clinical significance, pie- 
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vention, and cure reigned supreme, any real knowledge keing of but recent 
acquisition and dating only from tbe nineteenth century. It is not strange, 
therefore, that this preeminently infectious disease is rampant to-day through- 
out the habitable globe. 

Ancient Greece and Rome with their - decadent immoralities apparently 
labored under their attendant luetic infections. Gonorrhea was so named by 
Galen about 150 a.d., who considered it a 
seminal discharge. The complete dossier of 
gonorrhea only arrived after centuries of 
fruitless groping, confusion, and tragedy. 

Four names stand preeminent : Ricord 
(1838), who showed that gonorrhea and 
syphilis are distinct; Roeggerath (1812), 
who pointed out the clinical characteristics 
of gonorrhea in women; Keisser (1819), 
who found the gonococcus ; and Lawson 
Tait, who in a sense ushered in the modem 
era of abdominal surgery and provided the 
opportunity for pathological study of the 
disease. 

Incidence. — The incidence of venereal 
disease is an index of the moral standards 
of ■ society. This appears in the routine 
Wassermann records of the Johns Hopkins 
Hospital. In, the g^mecological service for two years preceding 1921, 3 
per cent of the white and 18 per cent of the colored had syphilis. In 1920, 
J. W. Williams reported that out of four thousand women applying for 
delivery, 2.48 per cent white and 16.29 per cent colored were affected. Re- 
cently, Moore and Keidel presented findings in 1,154 consecutive medical pa- 
tients during 1918-1922; in the private wards, Y.l per cent males and 2.4 per 
cent females were syphilitic; in the white public wards, 10 per cent males and 
4.1 per cent females, and in the colored wards, 25.8 per cent males and 20 per 
cent females yielded a positive' Wassermann. The results of these laboratory 
tests agreed closely with the clinical diagnoses. 

It is harder to determine the incidence of gonorrhea. In the same institu- 
tion in recent years aboxit 10 per cent of the gynecological operations per- 
formed on whites and 33 per cent on colored have been for gonorrhea and its 
sequelte. 

These records demonstrate that generalizations compiled from a single 
social stratum, as to the frequency of venereal diseases, are misleading when 
alleged of the population as a whole. The incidence among the morally and 
intellectually untutored and irresponsible is undoubtedly appalling, and the 
ugliness of the stigma is not lessened by the fact that these are of all diseases 
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Fig. 527. — ^The Gonococcus. 


Method of staining: Gentian violet, 
two minutes. Wash with water. 
Gram’s iodine solution, two minutes. 
Decolorize for a few seconds v’itli ethyl 
alcohol, 95 per cent. Wash with water. 
Counterstain with safranin, aqueous 
solution, 1 per cent. Wash with water. 
Gram-positive organisms appear deep 
brownish-black; Gram-negative bright 
red. 
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the most preventable, being the natural fruit of licentious gratification. The 
saddest part of the picture is that the heavy penalty often falls on innocent 
infants, children of the second and third generation, young girls, and blame- 
less wives. Prevention, therefore, becomes both a. social and a medical prob- 
lem of the first magnitude, demanding tlie whole-hearted cooperation of all 
physicians, the key to which problem lies in the home life and the moral and 
religious education of our youth. 

Pathology. — The gonococcus primarily attacks the mucous membranes, 
producing an acute inflammation which, on the superficial and exposed sur- 
faces of the vagina and vulva, rapidly subsides. The peccant organism, how- 
ever, tends to invade the deeper glandular periurethral structures, the glands 
at the introitus, the cervix uteri, and the fallopian tubes, where it lingers firmly 
entrenched, causing destructive chronic inflammations with in-egidar periodic 
acute exacerbations. When the fallopian tubes are infected, a train of grave 
secondary intraperitoneal complications often ensue, with the formation of 
pyosalpinx, tuho-ovarian abscess, pelvic abscess, fistulas, and localized and even 
general peritonitis, to which manifold lesions, the generic term pelvic in- 
flammatory disease is applied. Of the extra-urogenital lesions, the most im- 
portant are ophthalmia, proctitis — often with rectal stricture, arthritis, endo- 
carditis, and rarely a florid septicemia, and death. 

No active immunity is conferred by an attack, nor is there any way of 
conferring artificial immunity. It is true that those Avho have recovered sjnnp- 
tomatically may he exposed many times w’ithout a fresh infection, hut this is 
because they have never been free of the disease in its latent form. Such per- 
sons can transmit it to others and are liable to an acute flare-up at any time. 

Bacteriology. — It is easy to find the gonococcus in acute infections, but in 
chronic lesions it becomes difficult and often impossible. The frequent sec- 
ondary invasion by other organisms adds to the diagnostic difficulty as the 
delicate gonococcus succumbs in the presence of these congener bacterial weeds, 
nor is there anything specific in the microscopic picture of the gonococcal tissue 
lesions. Therefore, the diagnosis of a chronic gonorrheal salpingitis, ceiwicitis, 
bartholinitis, oophoritis, peritonitis, and pelvic abscess, being rarely supported 
bacteriologically, must lean hard upon the clinical history, the gross pathologi- 
cal findings, and the exclusion of other factors. 

In fully two-thirds of all chronic pyosalpinx cases, the fluid is sterile; the 
gonococcus is found in from 5 to 15 per cent, dependent upon the age of the 
lesion and the technique; in the remainder (20 to 30 per cent) the organisms are 
colon bacillus, streptococcus, staphylococcus, diphtheroid bacillus, and atypical 
unidentifiable bacteria. 

The gonococcus is occasionally noted in stained pus smears when cultures 
are negative; it is also cultivated from an infected tubal wall by maceratmg 
the tissue and implanting it on suitable media. In general, the older the lesion, 
the rarer the organism. 
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Site — 1. The External Genitalia- and Cervix— The portal of entry is tlie 
external genital tract and the earliest sign in adults is an acute inflammation 
of vulva, vagina, urethra, Bartholin’s glands, Skene’s glands, or cervix. 
Urethra and cervix are the structures commonly involved. The primary mani- 
festations vary widely in extent and severit}’ ; in some the inflammation is lim- 
ited and insignificant, while in others the entire mucosa of the external geni- 
talia and cervix becomes red, edematous, and sensitive, exuding a punilent 
secretion with myriads of gonococci. The orifices of the ui’ethra, Skene’s, and 



Fig. . 528 . — Chief Lesio.x.s of Goxorkhea. 

Skene’s glands; Bartholin’s glands; vagina (in children) ; cervix; endometrium; fallopian 
tubes; ovaries; peritoneum. Whorled arrows mark common sites of infection. 

Bartholin’s glands (macula gonorrhoica) appear reddened, and the urethra 
is swollen and everted, thickened, and purplish. The cervix losing its pallor 
becomes reddened, enlarged, and edematous, and excretes a characteristic 
tenacious mucopurulent discharge — a pathological picture hai'dly duplicated 
by any other condition than an acute gonorrhea. 

The visible intense inflanmiation subsides in several weeks, to remain 
chronic in the deeper cervix and in Bartholin’s and Skene’s glands. In the 
cervi.x, the organisms invading the racemose glands and occluding their duets, 
produce a deep chronic inflammation with hypertrophy and a surface studded 
by nabothian cysts bathed in a thick mucoid or mucopunilent discharge. The 
area about the os is red, and the squamous epithelium is replaced either in part 
or completely by a superficial layer of gi-anulation tissue bleeding easily on 
touch. This ‘‘erosion” or “eversion” of the ceiwical mucosa is not pathogno- 
monic of gonorrhea hut may result from any chronic infection and is sometimes 
seen without it. At times the exuberant granulations form polyps and, rarely, 
condyloraata. 
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ciiroclirome, 20 per cent, tincture of iodin, silver nitrate, 5 to 15 per cent, or 
acriflavin, 1 : 1,000, are useful topical applications. Tampons saturated witli 
ichtliyol, protargol, or argyrol, still used by many, should be removed in twelve 
hours and followed by vaginal douches twice daily. The following douche 
powders are helpful: 

^ The P.M.O. Douche 


Acid. Bor § iv 

Pulv. Alum § iv 

Pulv. Pheno] .o ii 

01. Menth. Pip 5 i ss. 


S. Mix ■well. A teaspoonful in a quart of warm water as a 
vaginal doxrchc. 

3^ TirE A.B.C. Douctie 


Pulv. Alum. Exsic § i 

Phenol 5 i 

Acid. Bor § vi 

01. Gaulth 5 i 

01. Men til, Pip nt XXX 


S. A teaspoonful in a quart of w^arm water as a vaginal douche. 

All lingering organisms must be killed, often accomplished only by a direct 
application of the actual cautery {cuprum- or ferntvi ca-ndens) or by excising 
the glands in avhich they are nested. 

In old Bartholin or Skene gland infections, local applications are futile and 
surgical measures which fall short of the destruction or removal of the infected 
tissue are often followed by recurrences. In such, the only curative procedure 
is the complete excision of the infected glands or their destnmtion by cautery,’ 
here, electrotherapy (endothenny) is invaluable (Chapter XL VIII). The most 
favorable time for excision is wdien the gland is distended by secretions and 
its anatomical limits clearly defined ; this can often be done without rupture, 
followed by complete hemostasis and closure of the -wound with pi’ompt heal- 
ing. It is usually wise to provide temporary drainage by a small rubber pro- 
-tective wick. In the case of an abscess, the endothei’mic coagulation current 
may often be used to advantage to destroy the whole lining membrane after 
incision, leaving the wound to granulate. 

The periurethral glands (Skene’s) are superficial and easily destroyed by 
introducing a bkmt needle and turning on the endothei’mic desiccation current 
for a few seconds, under local anesthesia. It remains to be seen what the 
injection of a 20 per cent' solution of mercnrochrome will do here. 

Chronic urethritis is treated by the direct application of the silver salts or of 
mercnrochrome; it is often well to overcome urethral spasm by a careful 
overdilatation, as high as 12 millimeters in diameter, which’ promptly gives 
great relief. 
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The treatment of chronic cervicitis is discussed in Chapter XVL 
Condylomata or benign warty growths spring from a chronic inflammation 
and consist of a core of subcutaneous tissue covered by surface epithelium ; these 
sometimes form in great numbers on the mucous membrane of cervix, vagina, 
vulva, and perineal and perirectal skin; the massive forms are commonly in 
low - class prostitutes. Al- 


though usually associated 
with uucleauliness, they also 
develop in spite of all sani- 
tary precautions, especially 
in the pregnant woman. The 
typical condylomata acumi- 
nata of gonorrhea are small, 
round, pedunculate, or sessile 
warts; syphilitic vegetations 
are oftener flat and broad 
(condylomata lata). - The 
gonoirheal fonns are ex- 
tremely persistent, attaining 
considerable size, and form 
extensive coarse coalescing 
vegetations. Exposed and 
constantly moist, they ulcei*- 
ate and slough and pour out 
a loathsome discharge. 

Before beginning treat- 
ment, syphilis must be ex- 
cluded; if found, an inten- 
sive antisyphilitic therapy 



often banishes the lesions. 


Fig. 520.— Vexereal Warts. 


Extensive cervical growths 
at first sight resemble can- 


t'ogetative growths situated on perineal skin, lahia, 
or vagina. (C. C. Norris, Gonorrhea hi Women, W. B. 
Saunders Co.) 


cor; consequently, the diag- 


nosis must hinge upon the microscopic examination. Being resistant to con- 
servative measures, they arc best cleared up by actual cauterization or the 
endothermic loop and coagulation. Vaginal lesions, covered only by mucous 
membrane, yield promptly to caustics and endothei-my. The thick skin pro- 
tecting the perineal growth renders local applications futile and surgical 
excision or cauterization is unsatisfactory because of the slow healing of the 
infected v omuls. The ideal treatment is desiccation or coagulation by 
clcctricit,^ , an office procedure when the lesion is not large. One must always 
keep up a battle against the irritant provocative discharge, whether fi’cm 
lagina, ceivix, utenis, or tubes, to prevent a recuirence. 
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2. The Internal Genitalia . — ody of tlie Utefu s. — The greatest 
havoc wrought by the gonococcus is in the fallopian tubes. Unlike the strepto- 
coccus traversing the broad ligament lymphatics, the gonococcus gains its access 
to the tubes through the uterine cavity where it rarely leaves any significant 
changes, as even in bilateral pyosalpinx and cervicitis, the corpus uteri usually 
remains normal. In the periodic regenerations of the endometrium probably 
lies the explanation. A gonorrheal endometritis may occur mth a lowered 
resistance, as after injudicious instrumentation, a miscamage, intra-uterine 
polyps, or an overwhelming infection of the fallopian tubes or cervix. The 



Fig. 530. — ^Tobai. Aduesions. 

Fimbriated extremity open, but median portion kinked by fibrous band. Such lesions may 
cause sterility or favor tubal pregnancy. 

mucous membrane as well as the musculature of the uterus may be infected 
with abscesses burrowing into the uterine wall. 

Eallopian Tube s. — It is estimated that between 50 and 15 per cent 
of all inflammatory lesions of the fallopian tubes are gonorrheal, 7 pei cent 
are tuberculous, and the remainder largely follow puerperal infections -strepto 
coccus, staphylococcus, or colon bacillus. 

In the acute stage of a gonorrheal salpingitis, the fallopian tube is swollen, 
pouting, red, and edematous; the thickened visible mucosa is deeply injected, 
and pus laden with gonococci exudes; the adjacent pelvic peritoneum shares m 
the reaction. The heavy engorged tube drops to the pelvic floor, carrying the 
ovary with it, where it adheres and becomes occluded — ^nature’s protective 
device against a more generalized peritonitis. 
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With the snbsidejicc of the acute reaction, tlio rediiess fades away, the finer 
adhesions melt, and in a mild infection the tube may become functionally 
normal; nsnally, liowever, the tvhal damage is pennanent. If the purulent 



Fio. o 33 . — BiLATCKAn HvaKOSAU’iAX wiiir Numihous Aaiii .sio.vs Wmen Xiak Tubes md 
Bim) I’osniuou Suni'ACL oi Ujiuus 'jo JBcium. 

contents escape into the pelvis or out via the uterus or arc absorbed by the 
lymphatics, the tube may shrivel and lie curled around the ovary, adherent 
to the posterior surface of tlie broad ligament, the rectum, or the pelvic floor. 



Fig 534. — ^Hydrosalpinx Containing Nodular S-siiapcd Calculus in Lumen or Tube, 

Adherent to Ovary. 

Calculus shown in detail in outline figure to right. 


The omentum is often fixed by old fibrous adliesions to the site of the infection. 
Such a tube loses its soft, delicate flexibility, to remain thickened and cordlike 
with inflammatory nodes. The interstitial portion stands out above the uterine 
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cornu as an edematous, indurated, nodular ridge, tlic site of tlie elironic infec- 
tion (salpingitis istliinica nodosa). The fimbriated extremity is closed and the 
continuity of the lumen interrupted by adhesions gluing the tubal wails to- 
gether. While such a condition may remain dormant for years, an acute 
activation may arise at any time. 

When the piumlent contents of the tube are not absorbed or evacuated but 
continue to accumulate, an abscess forms within the lumen (pyosalpinx) which 
swells and takes the form of a retort or a pipe or appears convoluted, forming 
a mass at times even palpable 
through the abdominal wall ; 
such a pyosalpinx has been 
known to contain as much as a 
liter of pus. 

A common pathological 
sequel to a chronic salpingitis 
is a hydrosalpinx, a thin-walled 
sac containing a watery fluid. 

This may also follow the accu- 
mulation of serous secretions 
within the closed tube without 
pus ; it also probably repre- 
sents a conservative stage in a 
pyosalpinx in which the pus has 
been absorbed and the inflam- 
mation has subsided. In hydro- 
salpinx the tube is tense, dis- 
tended, and its walls attenuated 
by the pressure of the fluid. 

The epithelium is flattened out 
and the branching folds of 
mucosa pressed against the 
walls are greatly shortened 
and almost rudimentary. Signs of inflammation are usually conspicuously 
absent. 

Occasionally both the fallopian txihc and its ovary unite to form a tubo- 
ovarian cyst. Dissection usuall}' shows that the two cysts are independent and 
the passage fortuitous. 

0 V a r i e s. ^Fifty years ago, gonorrheal oophoritis was considered com- 
mon, but time and observation have shown that it is in reality rare, attributable 
it appears to the thick tunica albuginea. Even in the embrace of the inflamed 
t\ibe and the bath of exudate, the infection rarely penetrates the thick ovarian 
capsule or destroys its function. The commonest lesion is a perioophoritis, 
affecting the siuTace which then becomes thickened and interferes with the 



Fig. — Tubo-ovaiuax Cyst. 

Uterine tube crosses in form of an S, its right 
extremity sliarply kinked and continuous vith ex- 
cised uterine cornu. Tube ends in domelike promi- 
nence lying on top of ovary. Small subperitoneal 
collection of clear Iluid (encysted peritonitis) marks 
tine of adhesion between tube and ovary. 
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periodic rupture of the follicles, causing dysmenorrhea and retention cysts. 
The gonococcus at times penetrates the capsule at the point of rupture of the 
follicle and reaches the retention cysts and eventually transforms the whole 
into an abscess. 

In a chronic quiescent stage, the ovary is often studded with numerous 
graafian follicle cysts and lies hidden in the coils of the adherent tube and fixed 
by inflammatory bands to the pelvic floor. Except for this resistance of the 
ovary, conservative surgery would rarely he possible. 



Fig. .'5.30. — ^Tuno-ovAiuAX Cy.st. 

Showing opening between iiyclrosulpinx and graafian follicle cyst of ovary, demonstrating 
usual mode of origin of these communicating lesions. Eeniains of tulial epithelial tufts seen 
in delicate, attenuated bands which form fine network in tubal lumen. Remaining part of 
ovary lies battened over inferior surface of ey.st. 

Peritoneu in. — A localized pelvic peritonitis is almost invariable m 
an acute salpingitis and usually subsides -with it. A general peritonitis is 
rare, but is commoner in the chronic stage when it may be due to the colon 
bacillus or the streptococcus. 

Whether or not a pure gonococcal pus can produce a more or less generalized 
peritonitis was for a long time a moot question. In the early days, E. Bunim 
(1889) took the stand that the organism acted simply as an aseptic foreign 
body. Wertheim (1891), however, soon denied the immunity of the per- 
itoneum on clinical and experimental evidence. The general attitude of those 
declaring the impossibility of infecting the peritoneum with gonococcus was 
that of assuming a mixed infection in the numerous serious clinical cases 
where it appeared to have occurred. H. Cushing (Johns Hopkins Hosp. Bnll-j 
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May, 1899) has dealt with these impoi-taiit questions thoroughly, A\ith a 
description of two instances in William Osier's service, concluding: 

1. The cases presented bring for the first time convincing evidence of a 
diffuse general inflammation of the abdominal cavity caused by the gonococcus. 

3. Extension of gonorrheal infection from the genital organs to the 
peritoneum may occur in the puerperal state and a similar seqxiel is possible 
during menstruation (as noted by Bumm). 

3. Such ascending forms of gonorrhea ordinarily remain, localized in 
the pelvis. 

4. The peritoneum, suffering more commonly in females, is not more 
immune than the peri- or endo-cardium to gonococcal infection, although by 
reason of its relatively benign course, the disease rarely calls for surgery in the 
acute stages. 

Extravasated pus tends to gravitate into the culdesac where it becomes 
walled oft' by intestines, omentum, and uterus forming a localized pelvic abscess. 
One sees occasionally an accumulation in the pouch at the posterior vaginal 
vault neatly shut off above by the cohesion of rectum and utcrosacral ligaments. 

GONORRHEA IN CHILDREN 

Gonorrhea in infants and young girls dift'ers so widely from that in adults 
as to constitute an almost distinct entity, notably in the pathology, contagious- 
ness, and clinical course. 

Pathology. — In infants and girls who have not reached the menarche, the 
gonorrheal lesions are almost exclusively limited to vulva, urethra, vagina, and 
cervix. Inguinal adenitis and condylomata are also uncommon. While the 
extremely delicate vaginal mucosa offers almost no resistance, the relative 
immunity of the internal genitalia is probably due to the absence of men- 
struation. 

Striking pathological differences have induced some observers to classify 
the infantile vulvovaginitis and ophthalmia neonatorum and the salpingitis of 
adults as due to different strains of the organism. Because of the frequency 
and facility with whicli children contract vaginitis and ophthalmia from 
adults, all forms of the disease must for practical ends be held highl}’' 
communicable. 

Contagion.— It is so highly contagious in little girls that in hospitals 
vaginal smears are examined as a routine procedure before the children are 
admitted to the open wards; before such precautions, gonorrheal vaginitis 
was a commonplace hospital endemic. 

llie infection is contracted by the deposition of the organisms on the 
external genitalia, most frequently by contaminated fingers, lavatories, linen, 
and rape. It is rare among well-protected children of the educated class, but 
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so common among tlie poor and careless that special clinics have been provided 
from time to time. 

Clinical Course. — A purulent vaginal discharge, inutation and pain of the 
external genitalia, burning, and frequent wetting vary in intensity, and are 
at times accompanied by malaise and fever. The yellow vaginal discharge is 
occasionally profuse enough to bathe the external genitals. The hymen, 
urethra, vaginal mucosa, and cervix are red, swollen, and sensitive. When 
acute, the diagnosis is easy, as the gonococci abound in the discharges. In 
the subsequent chronic phase, the constant symptom is an intractable leukor- 
rhea, vaginal or cervieal, persisting for months or years. In this stage, the 
organisms are difficult to find. 



Kelly cystoscope useful in exposing vnginn and cervix in young girls. Hymen not injured. 

Occasionally, a gonorrheal arthritis develops from a primary vulvovaginitis, 
which sometimes disappears rapidly upon clearing up the primary infection. 

Eor safety’s sake, vulvovaginitis and cervicitis in infants and young girls 
must at first be considered gonorrheal until thoroughly investigated. In the 
Johns Hopkins dispensary, E. H. Hurdon was able to find gonococci in 63 
per cent. At times, vaginitis is due to masturbation, the introduction of a 
foreign body, and occasionally a nonspecific infection. 

Treatment. — Great patience is the keystone of the arch. The young are 
often fearful and utterly uncooperative, resisting every instrumental or other 
contact, and, once hurt, ever after scream and give battle when approached. 
The first eft’ort must always be to gain their confidence and assent ; doctors vary 
greatly in their talents on this head. As in adults, precautions must be taken 
to protect other members of the family and playmates. Ophthalmia is the 
constant bugbear. 

Local treatment consists, first of all, in cleanliness, and then in vaginal 
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Plate IV. — A. nYDno.sAi,i‘i.\x simplex-. 

Cross section tliroiifrli median portion of lulie: wall attenuated by pressure. Epithelial 
tufts atrophic, thin, and short. Epithcliiuu llattencd. X 10. 

B. IlYiino.sALPixx roLLrccLAitrs. 

Cross section at junction of middle and outer third of tube. Epithelial tufts mutually 
•idherent. chamiiner tubal lumen into uniltilocular cyst. Connective tis-ue within epithelial 
lufts at times increased in amount and edematous, making tube much more dense than 
norma! X S. 
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have been obtained following- the nse of strong soliitio7is of mereurocbrome. 
Children vary mncb in their sensitiveness to the drug: some can stand a 20 
per cent solution given twice a week, instilled through a small rubber catheter. 

Vaccine therapy has been introduced with occasional good results; current 
works on serology describe the technique. 

Prognosis. — The vimlence of the infection, the depth of invasion of the 
mucous membrane and the cervix, and the chronicity determine the prognosis. 
One should not extend a hope of a cure under six months; some resist even 
for years. 

It is also hard to say when the disease is gone, as a discharge may continue 
long after the gonococci can he found and recrudescences arc frequent. As in 
an adult, an infantile and juvenile gonorrhea is desperately resistant, chronic, 
and insidious ; a prognosis must, therefore, be guarded. 

GONORRHEAL SALPINGITIS 

A gonorrheal salpingitis may develop without local symptoms, and large 
inflammatory masses form without signifleant pain, but even so its course 
is usually attended by Icukorrhea, dysmenorrhea, menorrhagia, some dysuria, 
backache, vague pelvic discomforts, and stenlity. 

ACUTE STAGE 

An indetenninate period from days to years may pass after the initial 
vulvovaginitis, cervicitis, or urethritis before a salpingitis appears, either 
indicative of latency or of a reinfection. 

Symptomatology. — The acute symptoms are a sharp pelvic peritonitis with 
much lower abdominal pain, backache, loss of appetite, nausea, vomiting, 
moderate prostration, rapid pulse, chilly sensations, fever, burning on micturi- 
tion, 'pain on defecation, and leukoiThea. The wdiole loiver abdomen becomes 
tender with a maximum intensity deep in the pelvis. Muscle spasm and 
rigidity are less striking than in acute appendicitis. Bimanually, the pelvis 
is hot and exquisitely sensitive, but masses may not be detected if the infection 
is recent or if rigidity and tenderness excite resistance. These symptoms 
last from ten to fourteen days. 

Diagnosis. — Although the diagnosis is usually obvious, it may be at times 
indistinguishable from an acute appendix, extra-uterine pregmancy, or an 
ovarian cyst with torsion. It is more important to differentiate an acute 
appendicitis wLere speedy intervention is likely to be urgent. When the right 
tube is chiefly involved, the differentiation is more difficult. As a rule, m 
appendicitis, the abdominal pain, as noted a hundred years ago, is at fii’st 
ligastric or general, eventually localizing at. McBurney’s point; the nausea 
omiting are more marked; bladder symptoms are less prominent; and 
, IS of local inflammation, tenderness, rigidity, and muscle spasm are 
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well-defined in the right iliac fossa rather than in the pelvis. Unless the 
appendix lies in the pelvis or has perforated, the pelvic floor and the cnldesac 
of Douglas, as felt through the rectum or vagina, are not as tender as the 
right iliac fossa. In a virgin, gonorrhea can he eliminated ; the presence of 
leukorrhea, palpable Bartholin’s glands, or the demonstration of gonococci in 
the vaginal secretions are evidences for salpingitis. It should not be forgotten, 
however, that acute appendicitis and periappendicitis may occur during an 
acute salpingitis. When the differential diagnosis is not positive, it is wiser 
to operate, for in acute appendicitis an early operation may be imperative 
and vital. 

Treatment. — The treatment is purely medical and consists in rest in bed 
preferably in Eowder’s position, ice-caps to the lower abdomen, copious hot 
vaginal douches, regulation of the intestinal tract and sedatives, almost 
invariably followed by a sjunptomatic recovery rvithiir two weeks. 

Some treat an acute salpingitis as they would an acute appendicitis, oper- 
ating at the earliest moment, and argne that air early salpingectomy prevents 
late chronic scquelre rvitb surgical inteiwention and cuts short a prolonged 
illness. Against such a radical pi'actice, these objections are urged: 

1. An acute gonorrheal salpingitis almost never ends fatally. 

2. Symptomatic recovery is almost invariable. 

3. The functional iutegTity of the tube is not always destroyed by the 
disease, as pregnancy may follow. 

4. Operations performed on the acutel}’' inflamed pelvic organs and 
peritoneum are accompanied by much bleeding from many points and 
provocative of adhesions. 

5. Plastic procedures necessary to obliterate raw areas are impossible. 

6. Corrective procedures, such as the suspension of the retroverted uteius, 
are ill-advised at such time in the presence of acute purulent infection. 

I. Conseiwation, particularly ovarian, is difficult and attended by risk with 
acxitely infected pelvic organs. 

These and other reasons show that any radical exsective procedure during 
an acute salpingitis is usually ill-advised, unnecessary, and not in accord with 
surgical conservatism; it should be resorted to where a spontaneous cure does 
not occur. 


CHEONIC STAGE 

Symptomatology. — There is usually an invalidism extending over years. 
While for considerable inteiwals the patient may feel well, she lives in the 
shadow of serious complications at inopportune times. Some complain only of 
sterility, dysmenorrhea, menorrhagia, or leukoi'rhea; others are more or less 
incapacitated. 

Clironie pain in the lower abdomen with repeated acute exacerbations, 
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dj’^smenorrliea, menorrliag'ia, leukorrhea, pain in micturition and defecation 
backache, sterility, loss of weight, general malaise, and weakness are recurrino- 
if not CA'er present signs. The infection is likely to he stirred up hy a severe 
menstrual period, miscarriage, abdominal injury, exposure, or anything 
lowering the general or local resistance. 

The statement that a chronic pelvic inflammatory disease rarely tenninates 
fatally must he accepted with reseiwation. Among educated women, the risk of 
a fatality is negligible as they apply promptly for surgical care; when neg- 



PiG. 530. — Dermoid Cvs'rs of Both Ovaries with Chronic Salpingitis. 

FU, Pundus uteri. Loft ovury consists of numerous cysts {D, D, D) covered with adhe- 
sions. Left tube distended witii pus. Eight ovary {D) densely adherent, and right tube [T] 
amputated by adhesions so that it consists of three separate portions. 


lected, however, as often hy our colored population and the poor generallj', 
there is a definite mortality, the iisual cause of death being a general peritonitis 
or secondary complications such as puei*peral infection, intestinal ohstniction, 
extra-uterine pregnancy, rupture of pyosalpinx or tuho-ovarian • abscess, 
and septicemia. The operative handicaps, also, presented hy dense adhesions 
and purulent adnexal masses, greatly enhance the difiiculties of many operations 
for myoma, ovaiuan cyst, extra-uterine pregnancy, and cancer, transfoiming 
a simple and clean surgical procedure into one of magnitude and of a higher 
mortalityL 

In advanced and neglected cases, familiar in the public dispensaries, the 
patient’s appearance, bowed attitude and gait, with hands supporting the 
lower abdomen, often pi’oclaim her ailment as she enters the room, a fact 
Joseph Price was wont eloquently to dwell upon. The complexion is sallow, 
the face lined, and there is an evident loss of weight, creating the impression 
of one long sick and likely to prove a poor operative risk. Such is the harvest 
of neglect. 
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tlie menstrual periods, regular alviiie evacuations, hot saline vaginal douches a 
midday hour of rest, and ten hours at night, 'with instructions to report promptly 
if any new symptoms arise. 

If the disease becomes active, and there are recurring attacks of pelvic 
inflammation undennining the health, surgical inteiwention is advisable. If a 
person earning her living is hampered or begins to develop arthritic troubles 
it becomes imperative to remove the probable fans et ongo mali. Conservatism 
is out of place in a woman who has a long history of semi-invalidism or in a 
woman up in her forties. In looking for foci of secondary infections we must 
not neglect the pelvic organs, the ceiwix, the uteius, and the tubes. 

2. The optimum time for surgical intervention is in an improved physical 
condition with temperature normal and inflammation quiescent. It is rarely 
necessary to operate during an acute stage or exacerbation, unless complications, 
such as a well-defined pelvic abscess, general peritonitis, or a beginning 
intestinal obstruction, arise. 

3. The ojDerative treatment should be conseiwative when possible and 
radical when necessary^. The restoration of health is the paramount aim; tbe 
preseiwation of the menstrual and ovarian functions is a secondary considera- 
tion, but one always to be borne in mind. Since both fallopian tubes are usually 
diseased and in the majority of cases require removal, conservatism affects 
chiefly ovaries and uterus. 

Speaking broadly, tubal conservatism in the face of well-defined disease is 
a mistake. When, ho^wever, a tube looks fairly normal and its patency can 
readily be restored by a plastic operation, the temptation to preserve it is great, 
particularly if its sacrifice means sterility in a young woman extremely anxious 
for a child. Before reaching such a decision, the tube should be palpated 
carefully throughout its length, with especial attention to any thickened nodes 
or induration more likely to be found in its isthmial and interstitial portions 
— signs of an obstructive inflaimnation curable only by ablation. Milking a 
tube sometimes unexpectedly brings a few drops of pus out on to the fimbriae. 
If the tube appears noimal and conservatism is urgent, one may try to save 
it by dropping it to the pelvic floor near a vaginal drain. The patency of 
the lumen is best determined not by a probe but by forcing air into the uterus 
through the abdominal ostium. When both tubes are occluded and therefore 
functionless, a bilateral salpingectomy is demanded. 

The risk sometimes involved in tubal conseiwatism does not apply 
ovaries and uterus, as these organs are rarely hopelessly diseased. Since tbe 
ovarian function is involved in metabolism and the sexual impulses, every 
reasonable effort should be made to preserve them. Women also regard men- 
struation, during the normal reproductive period, as one of the insignia of sex, 
and its regular function has, therefore, a psychic as well as physical value. 

Ovarian and uterine conservation are increasingly consequential in the 
young and even a fragment of an ovary may prevent a premature menopause. 
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In older women we sbonld be more radical, but even then obvioxisly normal 
ovaries should not be removed unless seriously involved in the inflammatory 
nexus. 

When bilateral salpingo-odpborectomy is unavoidable, bysterectomy becomes 
a matter of surgical expediency, as without the ovaries the uterus is function- 
less and sometimes troublesome, and its removal with the lateral structures 
leaves a far cleaner pelvis. 

Conservative surgery demands greater skill and judgment and is attended 
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by greater risk than a radical extirpation. Its rewards, however, when suc- 
cessful are proportionately greater and worth striving for. It' is a cardinal 
principle that organs should only be saved when the blood supply is adequate 
and they are left in normal vascular relations. 

A good exposure of the field through a generous abdominal incision with 
a well-elevated pelvis is a prime requisite. After the adhesions binding the 
inneutum and intestines to the pelvic organs have been deliberatelv and pains- 
takingly separated under sight and touch, these viscera are displaced into 
the upper abdomen and held there by moist gauze pads, leaving the pelvis 
perfectly exposed. 

The uterus and the lateral masses are now located. By a blunt finger dissec- 
tion the uteiine bod_\ is liberated and gi’asped with the large, smooth elevator 
and drawn toward the symphysis. The sharp-toothed inuseau clamp can be 
used if the fundus is covered with a rather thick gauze pad to prevent laceration 
and slipping. I he lateral structures are liberated w’ith care, using the fingers 
as blunt dissectors, each one with an eye in the end, distinguishing the qualitv 
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of the adhesions binding organs to abdominal walls and pelvic floor, and 
recognizing readily when to advance and when to start afresh at another point. 
The most favorable place to begin the separation is along the posterior uterine 
wall and the medial pelvic floor where planes of cleavage ai’e more readily 
found. Rough handling and pulling may result in tearing the rectum as we 



Fig. 542. — Bilateral Salpingectomy, Ovarian Conservation, Closing Raw Areas, 

Suspension op Uterus. First Step. 

Blood supply of ovary avoided. (C. C. Norris, Gonorrhea in Women, W. B. Saunders 
Co.) 

SO often did in the early days, and in the rupture of tubal or ovarian abscesses 
otherwise easily removed intact with care. An abscess likely to rupture is often 
best emptied by a suction apparatus and then enveloped in gauze to absorb any 
oozing discharges. When the lateral masses are at times so firmly fixed that 
the enucleation promises to be long and difficult and not without I’isk, a bisection 
of the uteiuis quickly leads down to the bases of the broad ligaments and the 
uterine vessels which are thus conti’olled before any other vessels and first 
one and then the other half of the uterus removed. Details are presented in 
Chapter XXIV. After bisection, the lateral masses are much more easily taken 
out under the advantages of a perfect exposure and abundant room affording 
a larger arena. 
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one 01’ both ovaries. If both tubes are removed, the utenis functions normally 
except as to pregnancy. With one sound tube and an opposite ovary, pregnancy 
can occur. It is of no use but harmful to retain the uterus when both tubes 
and ovaries are ablated. If salpingectomy only is called for, injury of the 
ovarian blood supply must be avoided by skillful dissection of each tube, 
carefully following its under surface with scissors or acusector and catching 



Fig. 545. — Ideal Method of Draining Infected Pelvis. 
Drain passed through opening in culdesac of Douglas behind cervi.v. 


bleeding vessels which are ligated with fine catgnt or controlled by a coagulation 
current. A running suture then turns in the whole, bringing peritoneal surfaces 
together. ' The ovarian branch of the uterine artery leaving the uteins just 
under the fallopian tube should be spared. If the ovary is removed with 
the tube, these precautions are not necessary; then both ovary and tube are 
lifted up together and the pedicle transfixed and tied both ways. It is well 
to sew this over, turning it in under the peritoneum. In salpingectomy, it 
is often wise to cut into the cornu uteri and excise the interstitial part of 
the tube. 
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All raw areas must be covered bj"^ peritoneum so far as possible, and the 
uterus and ovaries left in a good position. The rectum and sigmoid are finally 
arranged to fill the pelvis and keep out the small intestines. As a means of 
covering over the raw surfaces and supporting the uterus and ovaries, tbe 
modified Colfey suspension operation is satisfactory and simple, involving 
as it does tbe plication of tbe round and tbe adjacent leaves of tbe broad liga- 
ments over tbe uterine cornua, concealing raw areas, and affording an excellent 
support to tbe organs. 

It is usually wiser to drain when pus bas been spilled or if there is a 
likelihood of considerable capillary oozing. An exception may be made in 
dealing with an old gonoiTbeal abscess, where it is safe to eleanse thoroughly 
and close without drainage. This procedure, bold and daring in its day, was 
inaugurated by B. E. Baer, who Avas wont periodieally to astonish and to 
shock the Philadelphia Obstetrical Society in the late eighties by exhibiting 
“pus-tubes” he had removed Avith or without rupture, and challenging con- 
troA’^ersy by declaring that he never drained in any pus eases, and that in a 
day Avhen drainage was almost universal, even of perfectly clean cases. ’ The 
best di’ain is through the vaginal vault, which is prompt, continuous, and 
effective and obviates the risk of a hernia. 

There is scarcely a field in operative surgery Avhere good judgment has 
freer play and the results are so uniformly gi’atifying as in the treatment 
of a chronic salpingitis. The mortality is almost negligible and the relief 
is pennanent. 
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Before HegaPs monograph in 1886, tuberculosis of the reproductive organs 
was considered rare enough to he negligible ; since, many phases of this protean 
disease have been laid hare and knowledge increased and systematized. It 
resolves itself, with few exceptions, into the study of tuberculous salpingitis.^ 

^Hermann Bruenig, Tuierkulose der iveihlichen Oeschlechtsorgane im Kindesalter j Alfred 
Labliard, “Beitrage zur Genital- und Peritoneal-Tuberkulose,” Ztschr. f. Geburtsh. it. Gyndk., 
1912, 70; Charles C. Norris, Gynecological and Obstetrical Tuberculosis, 1921; M. Simmonds, 
“Ueber Tuberkulose des weiblichen Genitalapparates,” Arch. f. Gynalc., 1909, 88. 
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One in every thirteen inflanxmator}' tubes removed in the Johns Hopkins 
Hospital has been tuberculous (Johns Hopkins Hosp. Rep., 1893, 3). 

Pathology. — Tuberculosis is due to the invasion of the Bacillus tuberculosis, 
the lesion being characterized by a chronic inflammation, destruction of tissue, 
connective-tissue proliferation, caseation, and the formation of giant-cells and 
tubercles. 

Fallopian Tubes and Peritoneum -. — On the operating table, tuberculous 
salpingitis differs from other pelvic infections by the little glistening tubercles 
peppered over the pelvic organs and the adjacent peritoneum and often 
disseminated over the intestines and the abdominal walls, when it is frequently 
accompanied by free fluid in the peritoneum and nodular caseous omental 



Fig, 546, — ^TuBERcqtous Left Tube avith Adherent Omentum. X 1. 


masses, as Avell as ..an enlai'gement and caseation of pelvic and mesenteric 
glands. The diagnosis ma}'^ he obvious at a glance, or the lesions may shoAV none 
of the earmarks of a tuberculous process and the diagnosis is only discoverable 
after careful microscopic study. 

In tuberculosis as in gonorrhea, the fallopian tubes are inx’-olved whenever 
the internal reproductive organs are affected. In tAvo hundred in the JohUs 
Hopkins Hospital, there were hut tAvo with nontuhereulous tubes ; both tubes 
usually participate (99 per cent). In this series, the uterus Avas tuberculous 
in 72'.6 per cent, ovaides in 33 per cent, cervix in 3.5 per cent, and the vagina 
but once, in 0.5 per cent. In 68 per cent, there Avas coincident tuberculous 
peritonitis, in 3 per cent tuberculous appendix, and in 2 per cent an associated 
tuberculosis of the urinary tract. In these citations Ave rely upon the work of 
J. P. Greenberg (Johns Hopkins Hosp. Rep., 1921, 21). 

The fons et origo of pelvic or peritoneal tuberculosis is commonly a primary 
pulmonary localization. In 3,514 necropsies on females, Hans Schlimpert of 
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Dresden (“Die Tnberkulose bei der Erau, etc./’ Arch. f. Gyiiceh.j 1914, 94 ) 
found gToss tuberculous lesions in 2,173 (61 per cent), with a relative' anatom- 
ical frequency as follows: lungs, 84.3 per cent; intestine, 32.3 per cent; 
peritoneum, 4.9 per cent; genital organs, 3.4 per cent; meninges, 3.3 per cent; 
bones, 2.5 per cent; pericardium, 2.2 per cent; urinary trace, 1.4 per cent. 
Such data make it clear that tuberculosis in tlie pelvis is a local manifestation 
of a systemic affection and point to tbe methods of treatment necessary for 
success, which must consider tbe entire organism and ever recognize tbe 
primaiy importance of tbe original focal zone. 

A tuberculous tube varies in appearance with tbe stage of tbe disease. 
Early, it is red, edematous, and inflamed, and its surface is studded with fine 
miliary tubercles while the fimbriated extremity may be flaring, trumpet- 
shaped, and open. There may be free fluid, but without dense adhesions, case- 
ous masses, or abscesses. The tubes and ovaries may be free or lightly adherent. 
Such a process may subside, leaving only the healed tubercles and a few 
adhesions to betray the recent activity. Later, the tubal epithelium is destroyed, 
the fimbria closed, and the tube filled with a purulent exudate which forms 
an abscess sac, often embracing and at times imbedding the ovary and ending 
in the familiar typical tuberculous pyosalpinx or tubo-ovarian abscess. The 
organs become densely adherent to neighboring structures and form rigid, 
irregular, tender, fixed pelvic masses ; the excessive peritoneal fluid is gradually 
absorbed. In this chronic adhesive or fibroplastic stage, the process may 
remain quiescent indefinitely. 

Another form is the massive or nodular variety characterized by abdominal 
masses, at times consisting of loops of indurated tuberculous intestine adherent 
mutually or to the pelvic viscera and occasionally assuming bizarre appearance. 
We recall the attempt of a competent operator to remove such a mass for an 
ectopic kidney ! Caseation and necrosis, a part of the tuberculous process, may 
cause perforation of the visceral walls and end in localized intra-abdominal 
abscesses, general peritonitis, fistulas, or sinuses. A tuberculous pyosalpinx 
adherent to bladder, rectum, or small intestine, opening into one or more of 
these organs, presents a serious surgical problem. Again, a pyosalpinx may 
rupture into the pelvis to form a pelvic abscess which discharges into vagina 
or rectum. The opening is usually small, a sort of safety valve, while the 
abscess becomes walled off above. 

In an advanced stage, the mesenteric l;)mph glands are enormously enlarged 
and caseous, forming irregular, hard abdominal tumors, and the omentum is 
thickened and indurated in a palpable transverse mass in the region of 
the umhilicus. 

Two-thirds of our patients with tuberculous salpingitis had tuberculous 
peritonitis. In some peritoneal cases, the tubes remain normal, while in 
others the tubal lesion is clearly the primary focus. 

jjierus. — Intra-uterine tuberculosis is one of the rare causes of a chronic 






Plate VI. — Tuberculous Uterus and Tubes. 

Destructive endometritis. All glandular tissue replaced by caseation and granulation 
tissue. Marked injection of uterine %yall. Bilateral pyosalpinx with adhesions. X 1. 
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endometritis. Tlie lesion is almost al'W’^ajs shai'ply limited to the body, stopping 
at the internal os and not involving the cei’vix. With the endometritis, there 
is often an extension into the muscle — a myometritis, the endometrium being 
destroyed at times, the menstrual function lost, and the uterine cavity filled vf'ith 
the thick, purulent, caseous fluid (pyometra). 

Such a localization of a tiihei'culosis is not often seen, for in three-fourths 
of our list uterine and tubal disease were coexistent. 












Fig. 547. — Toberculous Ekbometkiuji. 

Showing scattered uterine glands with heavy round-cell infiltration of stroma and 
tubercles with giant-cells. (J. H. U. Gyn.) X 150. 

Ovary . — Tuberculosis of the ovary occurs with about one-third of the 
involved tubes. Eare cases have been seen with a normal tube and an ovary 
infected through a ruptured graafian follicle or coi-pus luteum in contact with 
a tuberculous appendix or intestine. 

Cervix . — The cervix is affected in but 3 or 4 per cent of the pelvic tuber- 
culoses. The lesion assumes either an ulcerative or a hypertrophic form; in 
the former, it becomes deeply excavated and covered by a superficial layer of 
granulation tissue, and in the latter, the gi-anulations are excessive, at times 
polypoid, and form an exuberant growth which bleeds at touch. This is easily 
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mistaken for carcinoma of the cervix, hut the granulations are tougher and 
less friable; under the microscope, which should be used in every instance 
the diagnosis is clarified. (L. K. Wharton, “Eare Tumors of the Cervix of the 
Uterus of Inflammatory Origin — Condyloma and Granuloma,” 8urg._, Gynec,, 
£ Ohst., Aug., 1921). 

Vagina . — Tuberculosis of the vagina is even rarer than of the cervix; not 
over fifty or sixty cases are reported. We have seen two in the Johns Hopkins 



Fig. 548. — Tuhebculoxts Eight Tube with Tubercles Scattered over a Parovarian Cyst. 

X I. 


Hospital. (L. E. Wharton, ‘^Tuberculosis of the Vagina,” J. Am. M. 

1925, 85). 

Vulvovaginal Glands. — An instance of this rare affection is reported by J. W. 
Gordon (J- Am. M. Ass., 1925, 84). The patient married at twenty-four, 
had had one child, and suffered from backache, a sense of fullness in the 
rectum, dyspareunia, and an evident abscess of the left Bartholin’s gland 
which presented a nodular outgrowth at the orifice and was removed, discharging 
a thin watery pus. Examination in the laboratory showed this to be a chronic 
tuberculosis. Figures 158 and 159. There was no involvement of any other 
organ of the body. 

Age. — This may occur at all ages and has a wider age incidence than any 
other variety of pelvic infection. While it is the commonest cause of pelvic 
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infections in infants and virgins, it occurs most frequently in the child-bearing 
period, three-fourths of our list being between twenty and forty. 



Fig. 550. — Scrapings from Tuberculous Ceetis. 

aa' and Vb’, surface epithelium; c, fragment of cervical mucosa; dd, typical high cylindri- 
cal cervical epithelium; e, bases of cervical glands; f, giant-cell surrounded by g, zone of op*' 
thelioid cells; g', g", g"’, areas of epithelioid cells; h, h’, h", many small round cells. (1. 
Cullen, Oa7icer of the Uterus, W. B. Saunders Co.) X 180. 

Symptomatology. — The symptoms vary remarkably. In tbe inactive and 
quiescent forms, there may be little or no discomfort ; benee, many are found 
unexpectedly during abdominal operations for other indications. 

The onset is usually insidious. At times, the earliest local symptoms occur 
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H. Becker, fee. 


Plate “^^[1. — Endosietkial Tuberculosis, Faiklt Early. 


(a.) Nornuil uterine muscle; (b) endometrial area; (c, f?, e) glands not completely de- 
stroyed, no caseation; (/, g) tuberculous granulation tissue with giant-cells replacing most 
of stroma; (/i) intervening stroma, seat of marked small-celled infiltration; (i) blood-vessel. 
X 70. 
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during a meustrual period, as a dysmenorrhea or a menorrhagia; rarely, they 
date from a miscarriage. In gonorrhea, on the other hand, we are apt to have 
a more acute onset with a history of an exposure and the pi’ompt development 
of urethritis, bartholinitis, cervicitis, and, subsequently, abdominal pain ; 
streptococcal pelvic infections have the background of a febrile puerpermm. 
Twelve of our patients were labeled typhoid fever, two, rheumatism, and eight, 
malaria, before a correct diagnosis was reached. 

In the full-blown disease or an acth'e phase, the symptoms may present 
all grades of intensity and exhibit a close parallelism with a gonorrheal 
salpingitis, mak- 
ing it impossible 
to clarify the diag- 
nosis before opera- 
tion. 

The most im- 
portant local symp- 
toms are abdominal 
pain, fever, gastro- 
intestinal disor- 
d e r s , disturbed 
menstruation* a n d 
micturition, leu- 
korrhea, loss of 
weight, backache, 
and sterility. 

Abdominal pam 
is an outstanding 
symptom of a tu- 
berculous salpin- 
gitis, present in 90 
per cent, and 
iisually referred to 

the lower abdomen hut occasionally felt in the epigastrium under the costal 
margin or near the umbilicus. It is usually a dull ache, aggravated by 
exertion, and subject to exacerbations during the menses, though sometimes 
more of a di’agging sensation and extremely sharp. Occasionally an intestinal 
obstruction develops as the abdominal adhesions and masses slowly form. 
Serious obstructive sj^mptoms are unusual. 

Fever usually occurs in the afternoon — an index of the extent and acti'vdty 
of the process. In about two-thirds, the afternoon temperature rises to 99.2° 
or higher. 

Gastrointestinal disorders are constipation (57 per cent) and sometimes 
an alternating constipation and diarrhea. There is pain on defecation in 25 per 



Fig. 551. — ^Tuberculosis of Endometrium. 


Three uterine glands are seen. Typical tuberculous lesion in 
center of field, with three giant-cells, a, h, clusters of epithelioid 
cells. (T. S. Cullen, Cancel- of the Uterus, W. B. Saunders Co.) 
X 250. 
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cent; loss of appetite in about half; nausea and vomiting in about one-fom-tli • 
and complaint of enlargement of the abdomen in one-tbird. A coincident 
tuberculous enteritis is not to be overlooked. 

Menstrual disturbances are dysmenorrhea, menorrhagia, in-egular men- 
struation, scanty menstruation, and complete amenorrhea; intemenstmal 
bleeding is almost never found. There is usually a tendency toward scanty 
menstruation and amenorrhea, less frectuent in other pelvic infections. 

Urinary disturbances are dysuria, nocturia, and pollakuria, due to the 
inflammatory process in the pelvic vesical peritoneum as well as to the affected 
organs in contact wuth the bladder. Only 2 per cent had tuberculous lesions in 
the urinary tract. 

Leuhorrliea is found in practically all ; loss of weight noted in half ; hacl*acJ/e 
is a common complaint ; and 60 per cent of the married are sterih. We know 
of no instance of conception after the disease is contracted. 

Examination. — The importance of a complete physical examination of every 
patient is admirably illustrated by tuberculous salpingitis. Clinically, the 
one most important problem is to discover tlie disease elsewhere and to estimate 
its extent, activity, and general signifieance. In 1.3 per cent we fpimd pul- 
monary involvement, and in 16 per cent of the remainder there were 
presumptive evidences ; thus, about one-fourth was either defiiritely affected or 
highly suspicious. ;:r 

On inspection the abdomen may be distende’d, as noted in about one-third 
of our own patients, although seldom prominent, the enlargement being due 
to gas or to free fluid or consisting of localized knots of intestines or of inflam- 
matory masses in the omentum or in the pelvis. Talpation generally elicits 
tenderness, and, if the peritoneal involvement is aente, mnscle spasm. 

A characteristic sign is a decided change in form in the several abdominal 
masses mapped out within a short period, say after ten to fourteen days. When 
the disease is more localized, one often finds hiinannally the characteristic 
nodules in the isthmial portion of one or both tvihes. The curettage of the 
endometrium, disclosing tubercles there, is decisive. 

In about one-fonrth, the leukocyte count was below 5,000, and in about 40 
per cent it was normal, while onc-third had a leukocytosis above 9,000. In 
acute form, the coirnt may ascend to 22,000. Rememheriug that all of these 
patients have pelvic infections and that two-thirds have peritonitis and fevei, 
where we expect a leukocytosis, it would seem that a normal leukocyte count 
should he interpreted as relative lerrkoperria. 

Secondary anemia is common; in half the liemoglobin was less than 70 
per cent. 

Diagnosis. As a rule, tnhercnlorrs salpirrgitis is difficnlt to diagnose. I^ 
the first place, the disease is infrequent ; secondly, in a number of instances )t 
is not even recogirizahle when under direct vision ; and third, associated pehw 
lesions often obscure the picture. 
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In typical cases, however, the clinical picture is clear. The classical case, 
often quoted hut rarely seen, is that of an infant or virgin with an outspoken 
pelvic infection. The suggestive clinical picture is that of a chronic pelvic 
infection of insidious onset, with persistent and at times marked gastro- 
intestinal symptoms, low fever, and signs of chronic peritonitis; if we add to 
this, free fluid in the abdomen with pelvic and abdominal masses more or less 
dense and fixed and relative or absolute leukopenia, it becomes still clearer. 
In a virgin with a tuberculous family history and with tuberculosis elsewhere, 
the diagnosis becomes assured. Intra-abdominal tumors vaiying in size and 
location on successive examinations at intervals of two or three weeks are apt 
to be tuberculous. If there is a vaginal fluor and the uteins is curetted, a 
tuberculous endometrium.points with no uncertain fingers to the diagnosis. 



Fig. 552 , — Tubeeculous Peritonitis. 


Showing the way in -which the uterus, tubes, broad ligaments, and ovaries are studded 
with tubercles. There is also a commencing tuberculosis of the tubal mucosa. The case is 
further complicated by a coincident epithelioma of the cervix. Tubercles scattered over entire 
peritoneum. Free fluid. Coincidental carcinoma of cervix. X %■ 

As this condition is usually mistaken for gonorrheal salpingitis, the routine 
methods of search for the gonococcus must be instituted. Any chronic inflam- 
matory nonsuppurative mass involving tubes and ovaries, often dug out with 
difficulty, is presumptively tuberculous as shovm by the studies of J. W. 
Williams (1892). 

Treatment. — General. — ^A tuberculous pelvic disease, whether recognized 
before or after operation, demands careful supervision in the way of abundant, 
nourishing, vitaminized food, fresh air and sunlight, and plenty of rest, coupled 
judiciously with regulated moderate exercise, such as we bestow upon manifestly 
pulmonary and joint cases. 

Surgical . — Operation is called for where the pelvic disease causes pain, or 
is progressive, or where collections of caseated material with pus foim lateral 
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masses and especially wliere there is an ascites, thus grouping the types of 
surgical interference in three classes in which the results of operation are 
surprisingly good and far heyond the expectations of our predecessors. 

When there is a peritoneal tuberculosis with ascites, the better plan is to 
open the abdomen and drain off all the fluid accessible and take out any remov- 
able pelvic masses, often to the extent of a hysterosalpingectomy. It is 
remarkable what the simple evacuation of the fluid (with the associated exposure 
to the air?) often does to prevent fuifher accumulations. While one may feel 
inclined in an extensive peritoneal tuberculosis to close the abdomen without 
removing the large tuberculous pus-tuhes, this is an error as the greatest benefit 
follows the removal of the massive original focus. 

Following the evacuation of the abdomen, the use of radium in massive doses 
over the whole surface, or x-ray, is our most valuable adjuvant in clearing up 
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Pig. 553. — Convalescence with and without Drainage in Tuberculous Peritonitis. 

In drained cases, temperature became normal by ninth week; in closed cases, by second 
week. V 


the disease. It is best not to drain ascitic patients; the undrained cases get 
well much faster. Furthermore, a drain sometimes causes a postoperative 
fecal fistula. 

The nodular form in the tubal isthmus (salpingitis nodosa) calls for 
excision in the uterine cornu. 

The group with an intense localized bilateral inflammation, without any 
noticeable abscess formation and involving tubes and ovaries, binding them 
down to the pelvic floor, calls for the utmost patience and care in the difficult 
extirpation which consists in the gi’adual loosening of the mass from its pelvic 
floor under constant inspection, taking advantage of every little line of cleavage 
until the whole is lifted up, or, better, through a bisection of the uteims and then 
out through the cervix into the broad ligaments and up at the sides where 
the adherent masses are more easily attacked. The coagulation current comes 
into play here to destroy lingering suspicious areas. 

In comparison with the rapid recovery which usually follows operations for 
gonorrheal pelvic infections, the convalescence following the surgical treatment 
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of tiiberciilons salpingitis is relatively slow. Sixty per cent of our patients, 
however, left the hospital in less than one month ; 10 per cent were compelled 
to stay longer than two months. 

The complications are fecal fistula, urinary fistula, and intestinal obstruc- 
tion. Phlebitis and embolism do not occur often. In two-thirds there were 
no complications ; they occur of tenest in the febrile gi’oup. 

Results. — Seven per cent died in the hospital. The gravity of the prognosis 
is measurable by the gravity of the local lesion and the existence of other active 
foci. The inadvisability of operating in the pi’esence of a definite or highly 



Fig. 554. — Myomata Uteri Cojiplicated by Tuberculosis of the Uterus, Tubes, 

AKD Ovaries. 


probable pulmonary tuberculosis is revealed by the fact that 15.5 per cent of 
this gi’onp die within a short time after operation. Of those with no clinical 
pulmonary signs, the mortality is but 5 per cent. Those who are febrile before 
operation are also a bad risk, jdelding a mortality of 11.2 per cent in a group 
of 125 ; with no preoperative pyrexia, the mortality was 4 per cent. 

Death is usually due to pulmonary, renal, or generalized tuberculosis ; less 
often to peritonitis, intestinal obstruction, embolism, and pneumonia. In 
general, the better the preoperative condition, the better the prognosis. 

Late results following the operative treatment are good, barring the 
complications named. About half of our gnoup has been heard from and almost 
all have regained perfect health with relief from abdominal pain and bladder 
disturbances, two-thirds losing also their gastro-intestinal symptoms. None 
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conceived again, altliongli in some the possibility was preserved. Between 80 
and 90 per cent of all the late deaths attributable to the disease occurred within 
a year after operation, usually from pulmonary tuberculosis. Some operators 
have reported 90 per cent alive three years after operation. 

All patients need watching for several years and with the slightest suspicion 
of a recrudescence should be placed under strict medical supervision. 
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PREGNANCY IN A RUDIMENTARY UTERINE HORN 

EXTRA-UTERINE PREGNANCY 

When tlie fertilized ovum is arrested at any point between the graafian 
follicle and the uterine cavity and there undergoes development, we designate 
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tlie condition as an extra-uterine or ectopic pregnancy. Tlie o\nim may be 
arrested within the ovary or in any portion of the uterine tube from its fimbri- 
ated extremity to its interstitial portion inclusive. Extra-uterine pregnancy 
is primarily almost always situated in the tube but may become tubo-ovarian, ab- 
dominal, or intraligamentous, or even uterine in the further course of its 
development. Ovarian pregnancy is a gynecological rarity. 

Etiology. — The factors which lead to the arrest and development of the 
fertilized ovum within the oviduct are usually of a mechanical nature by which 
the downward progress of the ovum from the gi’aafian follicle to the uterine 
cavity is impeded. 

Such cause may be classified under three heads : 

1. Obstacles within the lumen of the tube, by which its caliber is 
diminished. 

2. Diseases of the tubal walls and peculiarities in its anatomy or form. 

3. Factors acting external to the tube, by which its lumen is encroached 
upon or obliterated. 

In particular the causes may be classified as : 

(a) Decidual reaction in the uterine tube 
(&) Tubal polyp 

(c) Atresia of one tube with external migi’ation of the fertilized ovum 
or the spermatozoa from the opposite side 
((f) Migration of the ovum 

(e) Persistence of fetal type of tube 

(/) Diverticula from the lumen of the tube 
(y) Torsion of the tube 
(Ji) Accessory ostia 

(f) Inflammatory affections 

(j) Peritoneal bands and adhesions compressing the tnbe 
(Jc) Myoma uteri 

{1) Cervico-abdominal fistula after hysterectomy, and one might add 
peculiarities of the ovum, such as excessive size, due to twin pregnancy 

The earlier writers upon this subject were greatly hampered in studying 
the etiology of extra-uterine pregnancy by erroneous views as to the place 
of meeting between the o^mm and the spermatozoon. It was formerly supposed 
that fertilization normally occurred in the upper part of the uterus and that 
this was brought about by the antagonistic action of the cilia of the uterine 
and tubal mucosae. It was generally believed that the current produced by 
the cilia of the uteims was directed upward toward the fundus, while the tubal 
current was directed downward, and the two met and practically neutralized each 
other at the upper part of the uterine cavity. 
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Obsei'vations by Hofmeier and Mandl have shown that these views are 
erroneous and that the current produced by the uterine cilia in women is in 
exactly the same direction as the tubal current ; namely, from above downward, 
so that the action of the cilia tends to assist the ovum in its downward progress 
and to interfere more or less with the upward passage of the spermatozoa ; there- 
fore, if the latter were not endowed with motility, it is probable that conception 
would never occur. 

Observations upon animals, since the time of Bischoff, have shown that the 
spermatozoa under normal conditions make their way up into the tube and may 
even be seen swimming in the peritoneal fluid on the surface of the ovary where 
they may meet the ovum. 

It has likewise been shown that spermatozoa retain their vitality for a con- 
siderable length of time within the tube; they have been found, for example, 
in the female bat six months after the last copulation. 

These facts tend to show that fertilization, in the lower animals at least, 
occurs in the tube, probably in its upper part, and that the fertilized ovum 
is carried to the uterus by the action of the tubal cilia. 

The observation by Diihrssen of spermatozoa in the normal uterine tube 
of a woman three-and-a-half weeks after the last copulation tend to show that 
the views adduced may also apply to the human female. 

We therefore hold that extra-uterine pregnancy is due to some interference 
with the normal downwai*d passage of the fertilized ovum through the uterine 
tube. 

J. C, Webster of Chicago advanced a plausible theory resting upon purely 
physiological gi'ounds ; namely, that the ovum is lodged in the tube only whem 
the stimulus of its presence is sufficient to excite the foimation of decidua. 
Normally, the uterine tube refuses to respond, but in a state of pathological 
physiology, representing perhaps a reversion or evidence of degeneracy, the 
necessary reaction takes place, the decidua forms, and the ovum becomes nested 
in the viaduct instead of advancing to its normal terminus ad quern. Experi- 
ments in animals reveal a great difficulty in forcing an omm to develop in a 
noimal tube by ligating the uterine end immediately after the ovary has been 
fertilized. 

Decidual Beaction in Uterine Tube . — The formation of tubal decidua 
during intra- and extra-uterine pregnancies has in late years received much 
attention. It is known that not infrequently under the stimulus of a normal 
uterine pregnancy decidual reaction occurs in one or both kibes and that 
scattered masses of decidual cells may also be found in one or both in tubal 
pregnancy. In reviewing sections of pregnant tubes from thirty-seven succes- 
sive cases observed in the Woman’s Clinic at Yale, eleven showed definite 
masses of decidual cells, in spite of the fact that the sections were transverse 
and taken more or less at random and "were not serial sections of entire tubes. 

Litzenberg believes that a certain amount of decidual I'eaction can always 



Fig. 555. — Extra-uterine Pregnancy Gone Some Six or Eight Months beyond Term; 

False Labor and Death of Child. 

Fetus, placenta, and membranes removed together. Note sodden collapsed body and 
maceration of skin jieeling off. Operation. Death from streptococcus infection. Measure- 
ment from head to rump 30 centimeters. 
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be found in pregnant tubes. He states further that a true decidua basalis is 
never present. Eesidual reaction in such instances is commonlj gi’eater in 
the tube at a distance from the area of implantation. 

J . A. Sampson’s theory of endometrial transplantation may possibly explain 
the appearance of cells resemhling decidua in other regions than the uterine 
cavity. This theory as affecting ectopic pregnancy while fascinating is not 
as yet supported by sufficient evidence. 

Tuhal Polyp . — The explanation appealing most sti’ongly to early inves- 
tigators was that the ovum was hindered from entering the uterus by some 
obstruction in the tube, such as a polyp, which partially occluded its lumen. 
But from the few instances in which such an obstruction has been found 
in a long series of carefully examined cases, it is apparent that this is a 
comparatively infrequent cause. 

After reviewing the end results of 125 cases of tubal disease in which 
conseiwative operations were done, A. E. Giles believes that such conservative 
operations performed in the case of tubes crippled by old inflammatory changes 
may be a potent factor in the production of subsequent ectopic preg-nancies. Of 
his 125 patients, eight had tubal pregnancies later. 

Attempts to reproduce ectopic pregnancies experimentally in animals b}' 
transplanting small particles of endometrium into the lumen of a scarified 
tube, or upon an ovary or part of the pelvic peritoneum, have been unsuccessful. 
Apparently but few efforts of this sort have been made. The suggestion 
comes from L. A. Sirtton that certain extra-uterine pregnancies owe their exist- 
ence to ectopic endometrial implants. E. M. Lewis has also suggested inde- 
pendently that the same mechanism may account for the formation of tubal 
decidua which may in some instances be the determining factor in producing 
a tubal pregnancy. 

Airesic Tube . — The external migTation of the fertilized ovum frem one 
side which is patulous to the opposite tithe whose lumen is occluded in some 
part of its course, offers a satisfactory explanation for some. 

A case described by J. W. Williams affords convincing proof of this mode 
of origin. The left uterine tube was the seat of two extra-uterine pregnancies. 
At its uterine end was a small sac containing the skeleton and calcified remains 
of a. fetus which completely occluded that portion of the tube and from the 
satisfactoi'y history obtained clearly represented the remains of an extra- 
uterine pregnancy of twelve years previous. The lateral end of the tube 
contained the placenta and membranes of a four months’ pregnancy which had 
ruptured, allowing the escape of the fetus into the abdominal cavity where it 
was found alive at the operation. The left ovary was small and atrophic with 
no sign of a recent corpus luteum. The right tube showed evidence of peri- 
salpingitis and endosalpingitis, but its fimbriated extremity was patent; the 
right ovary contained a corpus luteum, corresponding in size to the duration 
of the pregnancy. 
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It is apparent, tlierefore, that the spermatozoon could not have passed the 
occluded portion of the tube Avhere the lithopedion lay, while the absence of a 
corpus luteum on that side is conclusive evidence that the ovum of the second 
recent pregnancy must have come from the opposite side where the corpus 
luteum was found. The one plausible explanation is that the spermatozoon 
passed through the right tube, fertilized an ovum from the right ovar-y, which 
migi’ated to the left tube, passed through its patent fimbriated extremity, and 
made its way onward until arrested by the lithopedion, where it perforce 
developed. 

It is also theoretically possible for a spermatozoon to migi-ate from the 
normal to the diseased side where it may fertilize an ovum and then may 
pass up the diseased tube to the point of atresia and there develop. 



Pig. 556. — Tubal Diverticula Porming Two Rounded Eminences on Upper Border of 

Ampulla. 

Peritoneum intact; mucosa of tube cleft tlirougli, as though attempt had been made to 
form two additional tubal orifices. X 1. 

Migration of Ovum . — There is reason to assume that such an external 
migration of the ovum occurs comparatively often ; at first sight puzzling 
observations at the operating table seem to offer the explanation, for one fre- 
quently finds both tubes and ovaries hanging low behind the uterus, with the 
fimbriated extremity of a right tube in contact with the left ovary and 
vice versa. 

In one instance I removed a diseased tube on one side and a diseased ovary 
from the opposite side, leaving only a right tube and left ovary. Pregnancy 
occurred shortly, and the patient Avas delivered at teim; at a later date 
I removed the remaining tube for an extra-uterine pregnancy. 

Persistence of Fetal Type of Tiibe. — ^W. A. Preund has shoAvn that a 
congenital malformation of the tube may have much to do with an extra- 
uterine pregnancy, as the fetal tube has a narroAV lumen and is markedly con- 
voluted ; the persistence of the type, therefore, tends, both by its narrowed cali- 
ber as well as by the greater distance the gnowing ovum has to travel, to bring 
about a retention in the tube. Abel also attributed much importance to the 
convolutions sometimes found in tubes of a fetal type. 
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Diverticula from Lumen of Tiihe. — Diverticula from the lumen of 
the tube are occasionally responsible for the ectopic lodgment of an ovum. 
Attention was directed to this almost simultaneously by Landau and Rhein- 
stein. 



Fig. 557. — Parovarian- Cyst Developing be.\eatii Tubo-ovarian Fijibria. 

Uterine tube lias tliree well-developed accessory ostia in addition to normal tubal orifice 
at 4. Cesarian section operation; removal of living child and parovarian cyst measuring 
11 X S X 4 centimeters. Recovery. X %0- 

These diverticula are little offshoots from the tubal lumen extending out 
into its muscular wall and penetrating it for a greater or lesser distance, 
frequently running parallel to the tubal lumen, and eventually ending as a 
culdesac. Figure 556. Should a fertilized ovum enter such a diverticulum, it 
would naturally advance to its blind end and lodge there to undergo further 
development. It is apparent that a rupture will occur earlier here than when 
the lodgment is in the tubal lumen. 
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Accessory Osticu. — The accessory tubal ostia (Kossmann, Zischr. f. 
Gehurtsh. u. Gyndh. 27 : 266) act much as diverticula iu breaking the continuity 
of the tubal wall and interfering with the progTession toward the uterus. 
This explains only those^ however, occurring in the ampullar portion where 
the ostia are usually found, Figure 557. An extra-uterine pregnancy develop- 
ing in the canal of an accessory ostium is furnished by F, Henrotin (Rev. de 
gynec., 1898, 2; 633). The right uterine tube with a normal pavilion had 
also an accessory little tube 2 centimetei*s behind the pavilion, 5 millimeters 
in length, and 4 millimeters in diameter, communicating directly with the 
lumen of the tube. On the opposite side was an ovoid tumor 4.2 by 3.2 by 
2.5 centimeters attached by a pedicle 5 millimeters in diameter to the under 
border of the tube. On the surface of this sac was an accessory pavilion 5 or 6 
millimeters in length and 3 millimeters in diameter, resembling the first 
accessory ostium. This remarkable pedunculate sac was an extra-uterine 
ovum filled with coagulated blood. In the clot chorionic villi were found 
and the walls of the sac characterized by large vascular spaces. 

Infidmmaiory Affections. — Orthmann and Tait believed that inflammatory 
affections of the tube were extremely important etiologically. Tait suggested 
that catarrhal salpingitis led to the production of an extra-uterine pregnancy 
by the destruction of the ciliated epitheliirm, interfering with the normal 
downward current of the tubal secretion and allowing the entrance of the 
spermatozoa which then fertilized the ovum within the tube. The fallacy of this 
has been demonstrated by A. Martin. It is generally admitted that sper- 
matozoa readily make their way up the normal tube in spite of the doAvnward 
current and that normal fertilization probably is extra-uterine; a careful 
examination of inflamed tubes shows that the cilia are rarely destroyed even 
in a well-marked salpingitis. Cilia also are readily demonstrated in nearly 
every case of tubal pregnancy. Frommel, Wyder, and Orthmann have particu- 
larly noted the well-preseiwed tubal epithelium with its cilia. J. Veit and J. 
Zedel have noted an extremely active movement upon examining immediately 
after operation. 

Possibly the thickening of the tubal walls accompanying marked salpingitis 
facilitates the arrest of the ovum by interfering with the peristaltic movements 
and choking the lumen. 

Of still greater importance is the thickening and agglutination of mucosal 
folds serving to entrap the fertilized ovum during its tubal transit. Whatever 
explanation, chronic salpingitis undoubtedly does act as a prolific predisposing 
cause. 

Hahn on the basis of 240 cases from the Vienna hospitals concluded that 
gonorrhea is the commonest cause of extra-uterine preguancy, further noting 
that it is commoner in large towns where gonorrhea is oftenest seen and where 
both of these affections are simultaneously increasing. He draws the natural 
conclusion that in spite of all prophylactic and social hygienic measures, the 
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best prophylaxis lies iu the protection of the individual from gonoi-rheal 
infection. 

Peritoneal Adhesions. Peritoneal adhesions, binding down the tube and 
restraining its movement, may not infrequently play a part in the etiology. We 
frequently find at operation a bilateral old inflammatory disease with a history 
of repeated attacks of pelvic peritonitis. It is furthennore more suaffestive 
that an ectopic pregnancy occurs often in women long sterile. 

A dense adhesion stretching across the tube and constricting its lumen 
may likewise be a cause. In one instance I found the left tube so constricted 
by vesical adhesions across its isthmus that it was nearly severed, and the 
lumen almost occluded. A 
twist in the tube, practically 
obliterating its lumen, with the 
pregnancy in its distal side, 
was the apparent cause in one 
of Williams’s thirty cases, 

Ilyoma, Uteri. — A myoma _ 
at the cornu (Leopold) may so 
distort and compress the tubal 
lumen and interfere with its 
functional activity as to oft'er 
a marked obstacle to the pass- 
age of the fertilized ovum 
toward the uterus. The num- 
ber of instances in which ute- 
rine myomata have been found 
associated with ectopic gesta- 
tion is striking and significant. 

One of our colored patients 
with a large multinodular 
fibromyoma entered the ■ hos- 
pital for operation with no history suggesting pregnancy or any tubal disease ; 
her one complaint was menorrhagia. As she entered the operating room on a 
stretcher, she cried out with a violent pain in the left pelvis. She was im- 
mediately anesthetized and on opening the abdomen free blood was found and 
iu the right tube was an ectopic pregnancy which had ruptured so dramatically 
'just a few minutes before. 

Parovarian Cyst. — Another source of obstruction to the onward movement 
of the ovum may be found in a parovarian cyst, as illustrated in Eigiire 559, 
where a small cyst on the right side has obviously flattened out the lumen of 
the tube sufficiently to check the transit upon encountering the constricted area. 

C ervico-ahdominal. Fistula- after Hysterectomy. — The cases of Koeherle and 
of Lecluyse {Ball, de VAcad. de med. de Beige, 1869) may be finally mentioned 



Site o' 
decidv. 




Unbiltet 

vcsitlt 


Fig. 55S. — Tube and Ovaky Bound Down by Strong 
Old Adhesions into One Globular Mass. 

Fimbriated extremity almost disappeared; its 
lumen remains patulous. Small ovum witli chorionic 
sac, umbilical vesicle, and amnion outlined within. 
Tube behind ovum filled with blood. Operation. Re- 
covery. Probable age of embryo seven weeks. X 1. 
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among the rare and remarkable in the annals. Here, after the removal of 
the nterns, spermatozoa found ingress to the abdominal cavity through a cervical 
fistula and fertilized an ovum, presumably in one of the tubes. 

All interesting instance in which the patient had not missed a menstrual 
period but had such an exquisitely tender mass on the left side that any 
approach to a thorough examination was impossible, is shown in Figure 560. 
T. S. Cullen operated and removed both tubes; the left contained the ovum 
while the right was thickened and adherent, both ovaries being left. The preg- 



Fig. 559. — Pakovarian Cyst on Left, Size of Orange. 

Smaller cyst on right bet^^een tube and ovary. Lodgment of ovum and rupture at point 
indicated by arrow. Figure in right upper corner demonstrates mechanism of interference. 
Ovum, 2 centimeters long, lies below in clotted blood. (L. Brady.) 

nant tube showed a slight rupture and there was about a liter and a half of blood 
in the abdomen. The left tube is interesting on account of the cyst under the 
tubo-ovarian fimbria. The fimbriated orifice and a portion of the tube above 
it were stretched out over the cyst, and at a point above it, designated by a, 
there was a constriction in the lumen of the tube. Back of this lay the ectopic 
sac covered with numerous vessels. A similar case is reported by Leo Brady 
(Johns HopJcins Hosp. Bull.^ Dec. 1922). 

Classification. — A. natural classification of the forms of extra-uterine preg- 
nancy is one based upon the original point of implantation of the fertilized 
ovum. When it remains and develops where it was fii'st arrested, we designate 
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it as primary extra-uterine pregnancy; upon changing its position by rupture 
or further development, it is designated as secondary. 

The primary tubal forms arc, according to the site of the ov\\m, the inter- 
stitial, the isthmial, and the ampullar ; J. C. Webster furtlier distinguishes an 
infundibular form, secondarily becoming tubo-ovarian or tubo-ahdominal. I'lic 
tubo-ovarian fonn may develop in an ovarian tube where the fimbriated ex- 
tremity is glued down by adhesions to a limited portion of the ovary (Hennig). 



Fig. 500. — Sac Laid Opex Showing Capacious Cawty and Thin Walls. 

E.Ktra-uterine ovum lies above in tlie middle. At a o small opening communicates with 
distal portion of tube, which continues in direction indicated by h. Cyst underlying tube, in 
close relation to tubo-ovarian fimbria, seen below to right. 


The table shows the changes each of the primary forms may undergo; 


Ovarian 

Interstitial 

Tubal 

Abdominal (fetus dies) 

Abdominal (fetus dies) 

lubo-abdominal 

Intra-uterine 

Intraligamentary 

Tubo-ovarian 


(fetus dies) 

Abdominal 


Mole (fetus dies) 

Intraligamentary 
(fetus dies) 


Ovarian pregnancy is undoubtedly the rarest of all forms. Xorris accepts 
nineteen reported prior to 1909 as genuine. Lockyer admits twenty-two re- 
ported as ovarian pregnancy from 1909 to 1917 as indisputable. Wynne and 
Meyer add one from the Johns Hopkins Hospital to those previously reported 
in 1919. L. Sutton (Ann J. Ohst. & Gyncc., Jan. 1924) reports the number 
of authentic ovarian pregnancies as forty-seven. It seems, therefore, that 
the condition is not so rare as once supposed. 

According to Schumann, ovarian pregnancy is apt to last longer and indeed 
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more frequently goes to term than the tuhal form. This he attributes to the 
greater elasticity aud resiliency of the ovary. The ovary is also thicker than 
the tuhal wall and is less easily penetrated by the chorionic villi. 

Almost all tubal pregnancies occur either in the isthmus or the ampulla and 
but rarely at its fimbriated end. Zweifel distinguishes {Arch. f. Gynceh., 1891, 

41) a further form in which 
the ovum does not enter the 
lumen of the tube but be- 
comes attached to the tubo- 
ovarian fimbria and there 
develops, Figure 561. 
Rarely a tubal pregnancy 
develops and reaches full 
term without rupture, but 
more frequently the sac rup- 
tures into the abdominal 
cavity, or within the folds of 
the broad ligament, or 
through the fimbriated end 
of the tube. 

There is considerable 
doubt as to the existence of 
a primary abdominal ec- 
topic pregnancy. Those in 
which the placenta is found 
attached to other structures 
than the tube or ovary are 
presumably secondary; the 
ovum originally tubal or 
ovarian having outgrown 
and become detached from 
Fig. 561. — Tubal Pkcgxanct. its original site attaches 

Ovum seen imbedded in tubo-ovarian fimbria. Club- itself secondarily to other 
shaped tube, with its bulbous, swollen end and a small qfvuutu rps 
lumen about the middle surmounted by a ring encircling StlUCiures. 
tube which marks fimbriated extremity; piesents appear- Judging by personal ex- 

ance of an edematous inverted tube. Section on left, . a • 

however, corrects this infeienee and shows great thicken- periences a mpture Within 
ing of tubo-ovarian fimbria is due to lodgment of amnion ai foldo nf the broad lifra- 
in its interior. Operation. Reeoveiy. X ... ^ 

ment, with intraligamentary 

or subperitoneopelvic development, occurs rarely. 

In several old pelvic inflammatory cases we have found the tube and ovary so 
enveloped by adhesions, presenting a smooth surface toward the abdominal 
cavity, that the tubal pregnancy apparently lay beneath the peritoneum and 
might well be designated as pseudo-intraligamentary, being differentiated from 
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the true intraligamentary by the fact that a little patieuce enables one to 
separate the adhesions and free the pregnant tube. 

Statements made by various obseiu’^ers as to the form of extra-uterine preg- 
nancy encountered are so often based upon insufficient examination of the struc- 
tures that it is important to keep clearly in mind all criteria by which the exact 
form is established ; it is also important that these criteria, should be adhered 
to in any description. The first bitter .discussion in this ancient and well- 
fought field was over the classification, arising between no less distingnished 
men than Mauriceau and Regner de Graaf over a case in the year 1660. De 
Graaf insisted that the woman from whom the specimen was received post- 
mortem died of a ruptured tubal pregnancy, while Mauriceau contended that 
the pregnancy was not tubal at all, bi^t a hernia of the uterine tissue, and he 
cited as a criterion the attachment of the round ligament to the outer side 
of the sac instead of the inner, furnishing at the same time a clear sketch. 

Criteria of an Ovarian Pregnancy. — Here it is necessary to demonstrate 
the criteria laid down by Spiegelberg; namely, that the tube is intact and has 
no organic connection with the gestation sac, that the tumor is connected with 
the uterus by the utero-ovarian ligament, that the walls of the sac contain 
graafian follicles in various places, and that the albuginea, of the ovary passes 
directly into the tumor wall. To these demands Horris adds that the tube 
on the affected side should show no microscopic evidence of gestation. It seems 
tinreasonable to insist that an embryo be found in situ. 

Criteria of an Interstitial Pregnancy. — An interstitial pregnancy is dis- 
tingnished from the commoner forms by the round ligament on the oirter side 
of the sac with the uterine tube. The uterus is enlarged and intimately con- 
nected with the inner side of the tumor of which it appears to form an organic 
part. 

The tubo-xiterine mass may bulge into the uterine cavity, being separated 
b}^ a small oldening, or it may be freely connected with it. If the fetus escapes 
into the uterus, the placenta stays behind in the wall communicating with the 
uterine eaAuty through the opening. 

An interstitial pregnancy may be confused with pregnancy in a rudimen- 
tary horn of the uteins in which the ro\md ligament is also located on tlie 
outer side of the sac. This error will not occur if the uterine body is noted 
rounded off toward the indimeutary side and the attachment of the pedicle 
of the tumor low down on the side of the uterus is observed. 

The uterine tube is also inserted lower down on the side of the tumor than 
on the other side. An interstitial pregnancy may become intraligamentary 
(Martin, Leopold). 

The frequency of interstitial pregnancy as compared with other foinis of 
exti*a-utcrine gestations is generalh' taken to be less than 3 per cent. In a 
series of 301 cases of extra-uterine pregnancies observed in the Johns Hopkins 
wards, Meyer and Wpine find only two interstitial (Johns Hopkins Hasp. 
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Bull., No. 324). Summarizing case reports from other clinics of 1,54'r ectopic 
pregnancies, eighteen were interstitial (1.16 per cent). A positive diagnosis of 
the interstitial form is difficult or impossible before the abdomen is opened. 

As a rule they result in early rupture. Acute dangerous hemorrhages due 
to the extraordinary vascularity of the site are more frequent with the inter- 
stitial than with any other form. In this group, pain often precedes the 



Ovary 

Fig. 562. — Ttpical Tubal Pkegnancy. 


Relation of extra-nterine ovum at about 3% months to ampullar portion of uterine tube, 
in which it lies embedded with voluminous placenta. At outer pole on left, placental villi 
protrude through rent (F). 

irregular uterine bleeding. The revei'se is often true in the more ordinary 
tubal types. 

Critena of a Tiihal Pregnancy . — When unruptured, the tumor lies in the 
uterine tube with a pedicle formed by a part of the tube and the mesosalpinx, 
holding the same relation to the uterus, broad ligament, and ovai-y as does a 
hydrosalpinx, Figure 562, that is to say, the body of the uteims is well defined 
and separate from the tumor on its inner (median) side, the ovary is found 
intact, the layers of the broad ligament are not separated, and the round liga- 
ment lies on the median side of the tumor. 

When the tubal pregnancy is ruptured, if the nipture is recent, the fact 



EXTRA-UTEEIJfE PEEGXAXCY 


6S7 


is evident from tile extravasated blood, and an examination of tbe tube may 
show the point of laceration; if it is a tubal abortion the fimbriated end is 
dilated and the ampulla is often choked with firm clots, forming a “tube cast.” 
The tube usually contains a portion of the ovum, and villi may be found chok- 
ing the tear. Such a case is shown in Figures 503 and 504, a ruptured right 


uterine tube plugged by 
villi and clots. On opening 
the abdomen the outer third 
of the tube was found to 
contain an old blood-clot 
about 4 centimeters in diam- 
eter, rounded, and freely 
movable. On the surface 
were numerous large ves- 
sels. The tube was removed 
and the left round ligament 



Fig. 563. — Right Uthrixe Tube Seat of Extba-uterixe 
Pregnancy Ruptured and Discharging Ri.ood into 


sutured to the posterior 
surface of the utenis and the 


Peritoneal Cavity. Seat of Rupture Plugged by 
Clots and Villi. 


left ovary suspended to the round ligament. The fetus is seen within the tube. 

Careful observation is necessary to establish an intraligamentary form, for 
there is great danger of confusing it with an encapsulated ruptured intraperi- 
toneal form. The following are the criteria of dift'erentiation : The tumor 
occupies the relations to the broad ligament and the uterus of an intraliga- 
mentary cyst; the mesosalpinx 
is unfolded, together with the 
anterior and posterior layers 
of the broad ligament, and the 
pelvic peritoneum and even 
the peritoneum of the anterior 
abdominal wall are detached 
from the cellular tissue to 
cover the tumor. 

The ovary lies somewhei’e 
Fig. 564. — Sac Shown in Figure 563 Cut Opex> ,, „ ‘ , 

Showing Little Otom (Figure Below to Right) fhe surface of the tumor. 

Surrounded by Mass of Blood-clots Destroying flattened or drawn out even as 
Vitality of Ovum. 

much as 6 centimeters, but 
the ovai-iau tissue is not distributed over anv considerable area, aft’ordina- a 
differentiation from ovarian pregnancy. The uterus lies closely applied, de- 
prived of its broad ligament on the side of the pregnancy and pushed toward 
the opposite side. The round ligament extends from the coinu uteri over the 
front of the tumor, which is also in intimate relation with the upper vagina. 
]\ruscular tissue appears abundant in the sac wall, derived from the tube and 
the subserous tissues. 
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Clinical History. — The classical picture of an extra-uterine pregnancy por- 
trays a woman who has borne one or more children and has remained sterile 
over a term of years. The period of unfertility then ends in an ectopic preg- 
nancy. E. S. Newell, per contra {Med. & Surg. Bep. Bost. City Hosp., 1905), 
found that fifty patients out of sixty had been pregnant at a comparatively 



Fig. .505. — Decidual Reaction in Utekus (Tubal Pkegnancy). 

1. Hypertrophied endometrial glands. 

2. Decidual reaction in stroma. 

(J, H. U., Gjm.) X 100. 


recent date. In a recent series from the Johns Hopkins Hospital, 12 per cent 
of the tubal gestations were first conceptions, and the avei'age interval since the 
last delivery was three and one-half years. 

The fertilized ovum once lodged in the tube develops as long as the fetus 
lives, rarely up to the eighth or ninth month of pregnancy. The first symp- 
toms are identical with those of a normal uterine pregnancy — ^morning-sickness, 











EXTRA-UTERIls^E PREGXAE’CT 


GS9 


fullness in tlie breasts, and enlargement of the nterns. Often the history of 
one or more missed menstrual periods is elicited, as for example, in twenty- 
four of fifty cases collected by Leo Brady. Polak empliasizes the fact that a 
change in the menstrual rhythm is as important and much oftener observed 
than the entire omission of a period. 

So like a normal pregnancy may the initial symptoms aiJpear that not in- 
frequently unsuccessful efforts have been made to secure an abortion. 

As a rule there is pelvic pain about six or eight weeks after conception. 
Classically it is described as so violent as to be nauseating or even to cause 
fainting; actually all grades of severity are encountered. It is, as a rule 
‘^^cramplike’^ or ^'knifelike,” recurring at irregular intervals. If severe in- 
ternal hemorrhage accompanies the pain, the usual sigiis of loss of blood will 
be noted, and often itallor, rapid iDulse, weakness, air-hunger, and a cold clammy 
skin. 

In many cases, however, the syinptoms are comparatively mild. In the 
fortunately less frequent tiibal rupture, we eommoiily have sudden violent pain 
with the tragic collapse of a woman previously in good health. Occasionally 
death arrives before surgical aid can reach her. 

Interesting and important observations have recently been made regarding 
referred pain due to the extravasation of blood in the pelvic and abdominal * 
cavities. 

A. Laffont (Presso vied., 23 fcvriei-, 1024) reports si.xteen cases of tubal 
pregnancy with intra-abdominal hemorrhage with pain referred to sites other 
than the pelvis — to the epigastrium bencatli the right or left costal margins, to 
one or both shoulders, behind the sternum, between the scapulte, and to the 
base of the neck. The onset of the referred pain was noted at times shortly 
after tubal rupture, at others, days after this accident, apparently depending 
on the freedom of the intra-abdominal hemorrhage. Pain was at times very 
severe and again a less conspicuous symptom. In general, referred pain was 
noted when the peritoneal cavity was flooded with blood. In one, it recurred 
after operation and it was found due to a scrosangnineous accumulation 
in Douglas’s culdesac, immediately relieved by vaginal drainage. As Laftont 
remai’ks, this is good evidence that the referred pain is not due to tubal disease 
per se but to outside agencies, presumably to irritation of the sympathetic neiw- 
ous system of the peritoneum. 

In a case of Thomas of Strasbourg, the pain in the right hypochondrium 
suggested renal colic ; here the severe referred pain masked all other symptoms 
of the ruptured ectopic pregnancy. It has been noted that pain referred to 
the shoulders may be accentuated by pressure on the abdomen, presumably 
increasing the irritation of the phrenic terminals supplying the diaphragm. 

Laft’ont suggests that Head’s theory regarding reflex pain may account for 
the reference to the neck and upper thorax in other pelvic lesions. If, as a 
result of tuhal hemorrhage, the blood is limited to the false pelvis, the pain is 



690 


GYKECOLOGT 


usually epigastric or costal marginal or in tlie back, while if the entire peri- 
toneal cavity is distended, one often sees pain referred to the neck or shoul- 
ders. An interesting instance of this type was observed in the Woman’s Clinic 
at Tale.^ A primipara, thirty-two, who had missed one menstrual period, 
entered the wards May 22, 191'/, with a history of irregnlar vaginal bjeeding 
and abdominal pain of ten days’ duration. On admission the patient was 
cyanotic and practically pulseless; air-hunger was distressing; pallor was 
obvious. The chief and striking complaint was of severe ‘'shooting-” pain in 
the shoulders, so violent that she cried out at intervals. Although the abdomen 
was tense and distended, there was little or no complaint of pain there. The 
diagnosis of ruptured ectopic pregnancy was established at operation, when 
on opening the peritoneum blood spurted out under considerable tension. She 
made a good recovery. 

In the same clinic, another less striking but similar case of referred shoul- 
der pain was obseiwed under like conditions. One was also noted with pain 
refeiTed to the epigastrium. 

Corvese (Boston M. tG S. J Dec. 11, 1924) repoids three cases of 
i-uptured ectopic pregnancy with severe pain referred to the shoulders. 

Herzfeld, Rubin, Cederberg, and others have called attention to this kind 
of pain as a valuable diagnostic sign, especially in doubtful cases. 

The shoulder pain is usually ascribed to an irritation of the phrenic neiwe 
terminals supplying the central part of the diaphragm and transmitted from 
there through the phrenic nerves to the area of distribution of the supra- 
scapular branches of the brachial plexus. The same mechanism also explains 
the commoner shoulder pains which are associated with lesions of the gall- 
bladder. 

Irregular vaginal bleeding may precede or folloAV the pelvic pain. The loss 
of blood from the uterus is never great and is in no way proportionate to the 
internal hemorrhage. While the latter arises from ruptured or eroded tubal 
vessels, J. A. Sampson has demonstrated that the blood lost per vaginam comes 
from the veins of the uterus and never from the tube. 

At times within the first five or six months, the uterus casts off a decidua 
vera, either as a complete cast of the interior of the uterine cavity or in pieces. 
This process accompanied by a flow of blood which may he excessive is apt 
to be mistaken for an abortion. 

In three out of a series of 139 cases, patients passed an entire decidual 
cast; one of these is shown in Figure 566, which was first taken for an abor- 
tion, but an examination of the interior showed no ovum nor any point or 
attachment for an ovum. The patient had passed a period and twelve days 
later began to bleed irregularly. As she had severe and characteristic pain, 
an extra-uterine pregnancy was suspected and she was brought to the hospital, 

* The results in the Yale Woman’s Clinic by courtesy of Arthur Morse, Professor of 
Gynecology and Obstetrics at Yale. 
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wliere, witliin twenty-four honrs, she passed the cast sliown. On opening the 
abdomen there was but little blood, altboiigb some was oozing from the end 
of the uterine tube. The operation consisted in the removal of the tube alone, 
followed by recoveiy. 

In any long series of abdominal operations for pelvic inflammatory disease, 
there is sui*e to turn up now and then an unsuspected old extra-\iterine preg- 



Fig. 56(5. — DEciDUAr, Cast. 

Shaggy, villous decidual cast of xitorine body thrown off about sixth week of extra-uterine 
pregnancy, affording positive diagnostic sign of extra-uterine condition. Cervical opening seen 
below; above and at corners little ears mark sites of tubal orifices. Irregular manunillated 
surface of interior seen in drawing to right. Operation, llecovery. X %0- 

nancy with extensive adhesions and a small fetus buried in the neigliborliood 
of the tube and ovary, such as is shown in Figure 567. 

If the pregnancy is not interrupted, the tumor continues growing and 
becomes apparent on one or the other side of the lower abdomen, where it may 
bo discovered for the first time b}' the patient herself. 

Moderate elevation of temperature due to absorption of the blood in the 
peritoneal cavity is not uunsnal. Secondary infection of a pelvic hematocele 
gives rise to pelvic peritonitis, often with a high septic temperature. 

If the fetus suiwives the risks of rupture, hemonliage, and the partial 
detachment of the sac in the early months, false labor, simulating the onset of a 
miscarriage or a true labor, may occur at any time during the latter mouths of 
pregaiancy, followed by the death of the child and cessation of its movements, 
the absorption of the amniotic fluid, and the rapid diminution in the size of the 
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sac. These are imdouhtedly the “missed labors” of onr predecessors which 
have been dwelt upon especially by Oldham. 

Only rarely does a tubal pregnancy advance to full term without any serious 
untoward event. At or near term, following a false labor, the fetus dies and 
remains in situ with the placenta. The mass may remain within the tube for 
years, becoming calcified (lithopedion) or undergoing eonversion into adipocere. 
Large portions of the products of gestation may also he removed by phagocy- 
tosis, leaving only skeletal remains. 



Fig. 567. — Old Extea-utebine Pbegnancy in AVhicii Fetus Was Bubied in Ovaey and 
iSlAss OF Adhesions with Adhebent Vermifoem Appendix. 

Operation, removal of right tube, ovary, extra-uterine fetus, and vermiform appendix. 
Eecovery. {The Vermiform Appendix and Its Diseases, W. B. Saunders Co.) X %0' 

Instances of ileus are recorded from the adhesions caused by the foreign 
body. Also, after the fetal death, inflammatory changes may supeiwene and 
result in the perforation of one of the hollow viscera or even of the abdominal 
■wall. The older literature contains many instances of fetal hones discharged 
through such sinuses. 

Diagnosis — Summary of the Essential Symptoms. — 1. In many instances a 
history of sterility of some years’ duration following one or more pregnancies 
is obtained. Hot infrequently it is evident that in years gone by the patient 
has had a salpingitis. Often a first pregmancy proves to he tubal. 

2. Cessation of menstruation. A careful history often reveals the omis- 
sion of one or more menstrual periods. The iguorant frequently declare that 
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mensti’uation lias been “regular,’' but careful questioning as to dates and 
dui-ation. and cliaraeter of tbe ineustnial discharge will usually make it evident 
that irregular bleeding has been mistaken for tbe regular period. 

3. Other signs of pregnancy, such as nausea, changes in the breasts, etc., 
alid certain signs peculiar to tbe individual suggest pregnancy. 



Fig. 5GS. — ^Lithopediok. 

Case of L. S. Otell. White woman. Removed postmortem forty years after last preg- 
nancy. (J. W. Williams.) 

4. Pain in the pelvis and tbe presence of a tumor, sensitive on pressurc, 
and distinct from the uterus, 

5. Irregular uterine bemorrbage. 

6. Sudden severe (frequently agonizing) pain, often occurring during 
active exertion, reaching up, or lifting. Pain recurs with more or less marked 
sei’-erity. 

7. ^larked anemia, with its associated symptoms, 

8. Pain on defecation frequent. Constipation and dysuria. 
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9. Discharge of decidual cast or slireds of decidua. 

10. Pain referred at other sites than the pelvis. 

Objective signs: 

1. Pallor and softening of the cervix v?ithi enlargement of the uterus to 
about the size of a six weeks’ or two months’ pregnancy. J. A. Sampson finds 



that the uterus remains subinvoluted so long as any products of conception 
remain in the tube. 

2. Formation of a tumor, usually exquisitely sensitive on pressure, at one 
or the other side of the uterus. 

3. The recognition of an hematocele in Douglas’s culdesac. The blood may 
be fluid or coagulated. In the latter case the mass may have the consistency 
of putty. If the clot is undergoing organization, a characteristic gritty crepi- 
tation is often discovered on vaginal examination. The fact that there is 
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obviously something in the pelvis hut its relations are puzzling is more than 
suspicious. 

4. Characteristic contractions of the uterus or, rarely, of the tumor itself. 



Fig. 570. — X-Eay Film of Fuu. Tekm EcTorit: FiiEG.\AAcy. 
(J. J. Catlin.) 


5. liicroscopic examination demonstrating the decidual nature of the tis- 
sue exfoliated from the uterus. 

G. Late in pregnancy the fetal parts may he felt through the abdominal 
wall with unusual ease. About the fifth mouth, fetal movements may be felt : 





696 


GYNECOLOGY 


later on fetal heart sounds are heard unusually clearly. Sometimes the pla- 
cental souffle is audible. 



Fig. 571. — X-Eay Film Shomuag Fetus with Head at Costal Makgin and Feet in Left 

Iliac Fossa. (J. J. Gatlin.) 


7. Cullen’s Sign. Discoloration of the umbilicus. In 1918, Cullen called 
attention to the fact that in extra-uterine pregnancy, when the abdomen con- 
tains free blood, the umbilicus may be discolored — ^the shade vai-ying from a 
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bluisli-blaek to yellowisli-gi-eeii, depending’ on tlie state of decomposition of the 
blood. Such a discoloration is an evidence of free blood, iutraperitoncal, wliicb 
is usually due to an extra-uterine preg■nanc3^ 

8. Leukocyte count. The leukocyte count may aid in ruling out indam- 
niatory conditions such as salpingitis or appendicitis. As a rule the latter 



]'’ui. ru'2. — lu-ioru: 1'kk(!.\.\ncy of Right Tckk. Frki; iii-oou i.v Abiiumk-v. 
Intraperitoncal infiltration witli carbon dioxid. {I. F. Stein.) 


give rise to a leukocytosis. Uninfected ectopic pregnancy does not commonly 
increase the leukocyte count unless there is a recent intraperitoneal hemorrhage. 
L. K, P. FaiTar {Stay., Gynec., cG OhsL,.'So\\ 1925) finds that of 150 cases 
of tubal pregnancy, 48 per cent yielded leukocyte counts between 4,500 and 
10,000, 30. G per cent were between 10,000 and IG.OOO, while 15.3 per cent 
showed a marked leukocytosis of behveeu IG.OOO and 30,350, and concludes 
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that tlie leukocytes fluctuate rapidly and markedly according to tke amount of 
fresh blood thrown into the peritoneal cavity. 

9. X-i'ay. Occasionally a diagnosis may he made brilliantly by the x-rays. 
After ten weeks’ duration of the pregnancy, a deposition of lime salts takes 
place and may cast a shadow j after five months, an embiyo should usually he 



Fig. 573. — ^Explanatory Diagram of Eoentgenogram of Tubal Pregnancy. 

(1. F. Stein.) 


demonstrable. Eoy, Catlin, and others report skiaginphic demonstrations of 
extra-uterine fetuses before operation. 

Gatlin’s patient (/, Am. M. Jan. 12, 1924) is of more than ordinary 
interest. A primipara, aged twenty-nine, first seen by him October 24, 1922, 
had not menstruated since December 12, 1921, and was evidently pregnant. 
An x-ray examination. Figure 571, showed the fetus with its head at the costal 
margin and the feet in the left iliac fossa. At operation, November 1, 1922, a 
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dead 7^ pound cliild Avas I’emoved. The sac filled the abdoinen and tlie pla- 
centa finnlj attached to the abdominal wall to the left of the midline could 
not be removed immediately because of its extreme A’ascularity. The sac 
Avas sewed to the parietal peritoneum, packed, and the Avound left open. A 
mouth later the placenta AA'as detached, the AA’ound speedily closed, and the 
patient made a good recovery. 

Intraperitoneal inflation Avith cai’bon dioxid adA-ocated by Reuben Peter- 
son and others for the skiagraphie demonstration of pelvic tumors may be use- 
ful in establishing a diagnosis where an ordinaiy pelvic examination is diflicult 
or impossible. 

A AAnman of thirty came to I. F. Stein {Surg., Gijnec., tO Ohsi., Jan, 102G, 
p, 83) complaining of uterine hemorrhage of four AA’eeks duration. She Avas 
so obese that pelvic examination Avas unsatisfactory, eliciting nothing but ten- 
derness and an impression of pelvic fullness. SubjectiAn symptoms Avere in- 
definite, consisting in the main of vague abdominal 
pains, and there was nothing to suggest pregnancy. 

Transabdoniinal pneumoperitoneum A\ns induced Avith 
a liter of carbon dioxid, and a roeutgenogram of the 
pelvis AA'as taken Avhieh shoAved a definitely circum- 
scribed mass in the right pelvis, beloAV Avhich the cross 
section of the uterine isthmus and cervix can be iden- 
tified Avith the gas-distended bladder in front. The 
left half of the pelvis is occupied by a shapeless, irregu- 
lar, cloud}'' mass, quite characteristic of blood and clot 
in the peritoneum; the fundus of the uterus is com- 
pletely obscured by the shadows. On the basis of these 
findings, laparotomy Avas done and a right tubal pregnancy Avas removed Avith 
about a pint of blood and clots. 

The statement that the most typical thing about an ectopic preguancy is 
that it is atypical is Avell borne out here, where uterine bleeding Avas the only 
clew aside from the skiagraj^hic cAudence of the film after pneumoperitoneum. 

Speaking broadly, one should entertain the possibility of an ectopic preg- 
nancy in any AA'omau who during the period of menstrual life complains of 
pain in the pelvis, if in addition to the pain there has been any change in the 
menstnial rhythm. Irregular bleeding is a commonly but not always asso- 
ciated sign. Polak in reporting on a series of 227 cases of tubal pregnancy 
states tliat 222 of them shoAved some form of abnormal menstrual Aoaa’. 

Although the diagnosis can be made readily as a rule, occasional instances 
occur when the true nature of the malady is discoA’ered only Avhen the abdomen 
is opened and the uterine tube incised and found to contain laminated clots, 
Figure 574. 

In our OAA’ii series previously mentioned, a correct diagnosis aaus reached in 
72 per cent. In these days of frequent operations for appendicitis, that con- 



Fig. 574. — CnosR Sectio.v 
OF TunAL Wai.i. jx 
A struLi-A, 

Pl.aconta on left aiul 
blood clots Oil right 
choke tube, thinned out 
in neighborhood of clot?. 
Operation. R e e o A’ e r A’ . 

X 1. 
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dition is often confused witli an extra-nterine pregnancy. Sucli errors arise, 
as a rule, from a careless consideration of the history and a superficial examina- 
tion. Errors "will he fewer if, in examining, the surgeon notes the tendency of 
the appendical inflammatory process to extend out more into the iliac fossa, 
as well as the relatively higher location of the point of tenderness, with the oc- 
currence of fever from the onset in appendicitis. Close attention, too, should 
he paid to a missed period. Careful vaginal and rectal examinations are most 
important in establishing the connection of the extra-nterine tumor with the 
uterus. 

In examining the pelvis in suspected ectopic pregnancy, only gentle pres- 
sure should he made, as a rough manipulation might easily rupture a pregnant 
tube and cause a dangerous or even a fatal hemomhage. 

Many extra-nterine pregnancies are confused with incomplete abortions. 
In the latter as a rule the pain is less severe and the bleeding greater in amount. 
The presence of the tender lateral tumor in an ectopic case determines the 
diagnosis. 

Einally, if the diagnosis is doubtful, it may, in rare instances, be well to 
make a posterior colpotomy, when if free blood is found an ectopic pregnancy 
is quite certainly present ; then if the usual surgical precautions have been 
taken to sterilize the vaginal field, there is no contra-indication to an immediate 
laparotomy. 

The first diagnosis of an unruptured tubal pregnancy was made in Germany 
by Veit in 1883 {Die Eileitersclmangerschaft, 1884) followed by Janvrin in 
America in 1886 {Tr. Am. Oynec. 8oc., 11: 471). 

The first case of which I know, in which an unruptured pregnancy was 
recognized and operated upon in America, was one of my patients in Kensing- 
ton, Philadelphia {Tr. Ohst. cfi Gynec., Baltimore, Jan. 14 and Eeb. 11, 1890). 

The diagnosis was made and the operation, March 20, 1886, revealed a 
right-sided unruptnred sac, 10.5 centimeters long, developed in about the 
middle of the uterine tube. The sac was cut open and extruded a shrunken 
but well-formed male fetus, 12 centimeters long from vertex to rump. The 
patient recovered and became normally pregnant the following month, and I 
delivered her in January, 1887, with a difiicnlt forceps operation. 

The diagnosis may sometimes be impossible even with the pregnant tube 
in the fingers of a skilled surgeon. B. C. Hirst {Am. J. Ohst.,, 1905, 51: 539) 
reports such a case of an overlooked extra-uterine pregnancy. In the course 
of an operation for some pelvic condition the nterus and appendages were care- 
fully inspected and palpated and nothing abnormal fonnd. After three and a 
half weeks the patient retnmed home and in about two days the hospital resi- 
dent was hurriedly summoned to find a ruptured exti'a-uterine pregnancy. 
The ovum, about four weeks old, had been in the tnbe when Hirst had it in his 
fingers. 

When advanced the difficulty is not so much the recognition of a preg- 
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nancy as the decision whether it is exti*a- or intra-iiferiue. The sit\iation is 
best clarified by anesthetizing and grasping the cervix with forceps and care- 
fully drawing down the uterus toward the vaginal outlet wliile feeling its out- 
lines through the rectum. If the entire uterus can be distinctly outlined in 
this way, the ovum is clearly extra-uterine. Error is more apt to arise in con- 
fusing a normal with an extra-uterine pregnancy. With scjuit amniotic fiuid 
and uterine walls thinned and almost like wet blotting paper, the first impres- 
sion of an extra-uterine pregnancy through thin abdominal walls is almost 
irresistible; a skillful vaginal and bimanual examination almost invariably at 
once corrects the error. It must not be forgotten that an extra- and an intra- 
uterine pregnancy may be present at the same time. The milk in the breasts 
and the linea nigra are present in the extra-uterine as well as in a normal 
gestation. 

A pregnancy in one horn of a bieornate uterus will be distinguished by the 
lopsided shape of the enlarged unimpregnated horn, as well as by the low, 
broad connection of the sae with the cervical end of the uterus. 

A goodly percentage of ruptured extra-uterine pregnancies sooner or later 
become infected and form pelvic abscesses. If the disease has been previously 
unsuspected the presence of old blood-elots evacuated with the pus will at onco 
prove illuminating, and the discovery of the villi will settle all doubts. 

The diagnosis in a case of interstitial pregnancy is apt to oft'er considerable 
difficulties. From time to time I have observed a peculiar condition of the 
uterus in the early months of a pregnancy, terwinnfing normally, which might 
easily be mistaken for interstitial extra-uterine. The softening and the en- 
largement of the uterus was always confined to one of the apices, or one half, 
leaving the rest of the uterine body firm and unchanged. The impression to 
the examining finger was that of a cyst from 5 to 10 centimeters in diameter 
up in one comer of the uterus. A remarkable feature is that this form is 
often associated with more or less severe pains. In seven instances I have 
been able to recognize the condition, and in each the sequel has proved the cor- 
rectness of the opinion. In one case a physician brought his wife a long way 
for an operation, labeled extra-uterine pregnancy; she had a cystic growth in 
the left upper uterine cornu representing a five months’ pregnancy, while the 
rest of the uterus below and on the right side was felt finn and unchanged. 
Her suffering had confined her almost constantly to bed. I gave my opin- 
ion that the pregnancy wag intra-uterine of this apical form and Avould termi- 
nate normally, as it did in four months. The first one I ever saw was in the 
late eighties and close to delivery with the left half of the uterus undeveloped. 
In another, not feeling quite so sure, I opened the abdomen and discovered the 
tumor in the right apex about 9 centimeters in diameter with deep-red muscular 
walls, while the rest of the uterus was unaltered. The abdomen was closed and 
the pregnancy went on to a normal delivery. 

If my interpretation of these cases is correct, this affords an explanation 
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of some of those reported as interstitial becoming intra-uterine. On the other 
hand, the objection may be offered that these cases are in reality interstitial 
pregnancies with an ovnm simply lodged in close juxtaposition to the uterine 
cavity and so becoming intra-uterine with the increase in the size of the ovum. 

The characteristics of this peculiar form of apical pregnancy are : 

1. That one apex or one-half of the uterus enlarges and softens without the 
participation of the rest of the organ. 

2. That this is most marked in the early months, hut ohseiwable as far on 
as the fifth or sixth and even latei’. 

3. That the condition is painful, the patient often complaining of suffer- 
ing never felt in previous noinnal pregnancies. 

4. That the pregnancy terminates normally. 


A difficult case for diagnosis is one presented by T. S. Cullen, Figure 575, 
of a patient who had gone two weeks over her period and then had irregular 
bleeding and cramplike pains. The uterus was apparently about two months 
pregnant, with a tender, hard, nodular mass in the position of the left cornu. 



Fig. 575 . — Pkegnaxct in Right Half of Septate 
Uterus with Hard Left Uterine Body, Associ- 
ated WITH Pain and Bloody Discharge from Left 
Side, Closely Simulating Extra-uterine Preg- 
nancy. 

Abdomen opened to clear diagnosis. No further 
operation. Recovery. (T. S. Cullen.) 


while the uterus was not tender 
at all. The cervix was soft- 
ened. The case was considered 
to be an extra-uterine preg- 
nancy in the left cornu with a 
uterus sympathetically en- 
larged. In view of the doubt, 
a small abdominal incision was 
made and through this ap- 
peared the unifonnly enlarged 
right uterus, bluish in color, 
soft, and cystic. The enlarge- 
ment extended down on the 
right side to include the lower 
part of the uterus. Between 
the right and left sides was a 
shallow sulcus. 

J. Haldan draws attention 
to an important diagnostic 
sign of a pregnancy in a bi- 
cornate ' uterus ; namely, a 


strong cord stretching from the middle between the horns across to the vertex 
of the bladder. In Haldan’s case this was about as thick as the round ligament 


and, from its position and direction, not unlikely to be mistaken for any other 
structure. In pregnancy it is drawn upward in proportion as pregnancy ad- 


vances and can be felt in an external examination. 
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Tlie liemorrliage in extra-xiterine pregnancy is one of its most, clmracteristic 
features and may Ixe due to the erosion of the maternal vessel by tlie Langor- 
hans cells associated with the active invasion of the tissues by the onmi. A 
rupture of the vessels may occur in this Avay in several places. A serious and 
fatal hemorrhage has been noted after the death of the fetus, due to the detach- 
ment of the ovum from the taihal wall or to a tear in the wall of a tube unable 
to accommodate the growing ovum. I'he hemorrhage may take place into the 



Fig. 57G. — Section from AVall of Tubal Pregnancy Taken from Collection of 

F. P. AIall. 

Right half of figure shows islands formed by chorionic villi made up of myxomatous 
stroma with two outer limiting epitlielial layers, innermost, Langerhans, and outermost, 
syncytial layer. Left half of figure shows tubal wall with .=ome largo vascular spaces. Large 
triangular area in lower loft corner shows fibronuiseular tissues with sliglit rouml-cell 
infiltration. Between this layer and villi lies decidual layer. Large decidual cells seen 
in all parts of this portion. X 100, 

extra-uterine sac itself or into its Avails, into the lumen of the tube, or into the 
abdominal cavity, or betAveen tlie peritoneal layers. Hemorrhage into the tube 
and by its fimbriated end out on to the peritoneum, and hemorrhage due to 
rupture of the tube into the abdominal cavity, are the chief clinical varieties. 
Hematocele, an intrai>eritoneal accumulation of blood due to rupture or the 
casting oft' of the extra-uterine product, may be encapsulated behind, at the 
side of, or in front of the utenis. Wlien not encapsulated, it is ditfuse, spread- 
ing throughout the pelvis and sometimes ei’en filling the abdomen. 

The relation of the chorionic A’illi to the tubal AA-all is shoAvn in Figure ,">TC, 
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in whicli the striking feature is the layer of decidual cells replacing the normal 
mucosa between the villi and the fihromuscular elements in the wall. It has 
been clearly shown that the lodgment of the embryo is not passive but that, on 
the contrary, when it ceases to wander it burrows actively through the mucosa 
into the subjacent tissues, destroying the maternal cells as it advances. This 
process of erosion (^hisur”) is the cause of the perforation of the tubal wall and 
fully explains the excessive hemorrhage often found in some early isthmial 
cases, Figure 577. 

In a case of my own, a right isthmial pregnancy, no period had been missed 
when she was suddenly seized with violent pain, interpreted as colic from 



Erosion and hemorrhage at point indicated. Uterus shown attached to exhibit relative 
position of tube. Lower part of picture shows tube laid open, containing a little ovum in 
the midst of a mass of placental tissue. Tense abdomen contained about 25^ liters of blood. 
Operation. Recovery. {T. S. Cullen.) X %o- 

indigestion, and bled to death in two days from a nodule about as big as a 
bean (1 by 2 centimeters) ruptured on the dorsum. 

After the rupture, the fetus may escape into the abdominal cavity and eon- 
tinite developing. The usual course, however, is the fetal death and an exten- 
sive mass of clots often walled off from the upper abdomen by intestinal adhe- 
sions. 

It often happens that the veiy first hemorrhage, even as early as the second 
month, proves fatal. On the other hand, death may come from anemia after 
a succession of hemorrhages. 

The amount of hemorrhage depends upon the position of the rupture, and 
whether or not it happens to involve a large blood-vessel; it is particularly 
dangerous when it lies in the placental site. Eepeated hemorrhages occur when 
there is a partial rapture and a growing ovum. The hemon-hage is often 
checked temporarily by a clot or by tufts of placental villi ; it is not so likely 
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to prove fatal when it is between the layers of the mesosalpinx, opening up the 
broad ligament and lying under the pelvic peritoneum. 

Some of the most frightful hemorrhages are in isthmial cases in a perfora- 
tion by erosion in the embedding of the ovum, as in Figure 577, where the 
monthly period was only two weeks 
overdue. AVhile in the act of throw- 
ing a twig over a fence, the jmtient, 
twenty-two years old, was seized with 
intense pain in the left ovarian re- 
gion and soon became so blanched and 
weak that any attempt to move her 
brought on a fainting spell. On 
opening the abdomen 2V1> liters of 
blood wore removed. A small corpus 


luteum cy.st was found in the right 
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Extra-uterine Pregnancy. 


Rupture in iiinpullfi and escape of fetus, 
.still attuclied by cord; ovarj' is intact below 
sac. Operation by Peck of Youngstown, 0. 
Recovery. X %• 


ovary which Avas resected. The left 
tube and ovary appeared normal but 
a. searching examination revealed a 
bulging spot on the tube 3 millimeters 
from the utenis and a little bluish red mass in it only 1,5 centimeters in diam- 
eter. Posteriorly there was a little opening from Avhich blood Avas sloAvly 

oozing. The left tube aaus 
removed and she recoAured. 

Sometimes the preg- 
nane}^ terminates with the 
escape and death of the 
ovum, AAuth the extravasa- 
tion of blood into the peri- 
toneum, folloAved by the 
entire absorption of the ab- 
normal products. Such a 
case may be wrongly inter- 
preted by the physician 
simply as a severe colic. 

Fortunately more tubal 
pregnancies end by tubal 
abortion than by tubal rup- 
ture when, as stated, intra- 
peidtoneal hemorrhage is 
usually much less free. When the ovum, imbedded in the ampula, becomes 
detached early in the pregnancy, successive hemorrhages often accumulate 
about it, taking the shape of the distensible tube and forming an extra- 
uterine tube cast which resembles a sausage and is usually ragged at its 



Fig. 570. — Ruptured Left Extra-uterine Pregnancy 
A viTH Large, Free Intraperitoneal Hemorrhage. 

Rupture at junction of ampulla and isthmus; rest of 
ampulla dilated and infiltrated down to a narrow neck 
just behind fimbriated end. Enucleation; saline infusion. 
Eecoverj'. X 1. 
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outer end, projecting from the ampulla. Blood-casts may be found in the 
affected tube or amid a mass of clots in the peritoneal cavity. 

Figure 581 exhibits a tubal abortion in which the ampulla is distended by 
black clots partly extruded at the fimbriated extremity; there was but little 
blood in the abdomen. 



Fig. 580.— -Tubal Abortion. 


Bleeding checked by large coagulum distending and thinning out tube; fimbriated opening 
greatly distendect but greater diameter of clot in ampulla prevents its escape. Wall of tube 
averaging 1 millimeter in thickness. Operation. Recovery. X 1. 

Only in rare instances is there little hemorrhage with the tubal abortion 
when the fetus and its membranes are extruded in ioio through the fimbriated 
extremity. In a specimen exhibited by G. Edebohls at the New York Obstetri- 
cal Society, the fetus 
with membranes in- 
tact was in the proc- 
ess of abortion, one 
half of the ovum be- 
ing free in the peri- 
toneal cavity, while 
the other half was 
firmly gi-asped by the 
dilated, conical, fim- 
Fig. 581. — Tube' Opened and Partial Extrusion op Clot. briated end of the 

Fragment of embryo seen in collapsed sac with villi and tube like a bud in its 
periphery radiating into clot. Operation. Recovery. X 1. ^ 

calyx. 

A fetus extruded into the peritoneal cavity by rupture of the sac, dies, and 
the sac becomes walled off by adhesions. Later suppuration may occur, with 
perforation and discharge of the contents by the rectum, vagina, bladder, or 
abdominal walls. 

A not infrequent termination of tubal pregnancy is the death of the fetus 
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in the intact tube, with marked hemorrhage about it and between its mem- 
bianes. At the same time the licj^uor amiiii is absorbed^ the blood more oi’ less 
organized, and a structure produced identical with the moles found in uterine 


pregnancy. Such moles vary 
in size, according to the age 
of the pregnancy and the 
amount of the hemorrhages, 
and may lie in the tube indefi- 
nitely. 

Wlien pregnancy is in that 
part of the tube which lies 
within the xxtorinc wall, the 
growing ovum may gradually 
become extruded into the ute- 
rine cavity, while the placenta 
retains its connection with the 
sac within the cornu where it 
may be found and removed 
after the delivery of the child 
in the natural way. 

Interstitial pregnancy is 
peculiarly liable to rupture 
into the abdominal cavity with 
an immediately fatal hemor- 
rhage, or else it may rupture 
into the layers of the broad 



ligament. 

It is important to bear in 
mind that not all hematoceles 
or accumulations of blood in 


Fig. 5S2. — Extka-uteri.xe Pbegnancy. 

Tliickeiicd tube and adliesions between tube and 
ovary. Black mass above tube a blood-clot forming 
perfect tube cast found thrown off into abdominal 
cavity. Operation. Recovery. X %• 


the Uterine tube denote a co-existing extra-uterine pregnancy. 

C. Schambacher (“Weiterer Beitrag zur Erage der vorgetauchten Extra- 
uterin-Graviditat,” Centralhl. f. Gyniilc., 1903, 27 : 1081) cites several in- 
stances independent of this source ; as for example : 


1. In disturbances of circulation consequent upon a fatty heart, in which a 
posterior colpotomy showed that the uterine adnexa were normal. 

2. At an operation several weeks after normal parturition, where both tubes 
were much thickened with bloody exudates in their lumina and there were no 
traces of fetal structures. 

3. In a virgin with peritoneal tuberculosis where the left adnexa were 
agglutinated into a mass with the intestines and free blood was found between 
the adhesions and in Douglas’s culdesac. 



Y08 


GYI^ECOLOGY 


4. In an infantile bipara of twenty-one years of age, left hemorrhagic 
salpingitis, with a right tube chronically thickened ; at a later date pulmonary 
tuberculosis. \ 

He concludes that vascular disturbances either general or local may cause 
hemorrhages into the abdominal cavity, whose origin sometimes cannot be 
determined; he further lays stress upon menstrual engorgements or frequent 
recurring hyperemias in infantile organs which may lead to inflammatory con- 
ditions and Anally to hemorrhages into the tubes. 

Pelvic intraperitoneal hemon-hage again may be due to a rupture of one 
of the large veins so often found with fibromyomata of the uterus. We recently 
saw an interesting instance of this sort A colored woman of thirty-seven was 
admitted to the Grace Hospital, Hew Haven, January 1, 1926, complaining 
of the sudden advent of a lower abdominal pain for two days, at times severe 
and causing her to vomit. For years there had been a menorrhagia but no 
intermenstrual bleeding and no pelvic pain. There was no history of injury. 
The pain was worse in the right iliac fossa and severe in the epigastrium. 
Temperature was normal but the blood showed a leukocytosis of 21,000. Ex- 
amination revealed a multinodular uterine fibromyoma reaching to the umbili- 
cus, with a slight tenderness over the entire lower abdomen not specially marked 
at McBumey’s point. However, the diagnosis of fibromyoma of the uterus 
with a possible appendicitis stood. At the operation, A. H. Creadick found 
about a liter* of bright fluid blood and old blood-clot in the pelvis and lower 
abdomen. There was no evidence of ectopic gestation or other abnormality, 
but a careful search revealed a large ruptured vein bleeding freely beneath a 
subserous myoma in the right uterine cornu. After a hysteromyomectomy, 
careful investigation of the ‘other viscera revealed no other possible source of 
bleeding. The recovery was uneventful. 

The recent intraperitoneal hemorrhage explained the leukocytosis and with- 
out doubt the severe referred epigastric pain. 

The normal rupture of a gi-aafian follicle is probably accompanied by the 
escape of a few drops of blood at the site of the rupture ; however, occasionally 
a free or even fatal intra-abdominal hemorrhage may occur in this way (W. P. 
Graves, Gynecology, 3d edition). 

To recapitulate, unless artificially relieved, extra-uterine pregnancy always 
terminates fatally to the child and is frequently fatal to the mother. 

The following is a categorical statement of final results: 

1. Development of the fetus within the tube, with false labor and death of 

the fetus which is retained as a lithopedion, or is mummified, or dis- 
charged with suppuration 

2. Tubal abortion 

3. Tubal mole 

4. Extrusion into the uterus (in the interstitial form) and development to term 
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5. Rupture within the folds of the broad ligament, usually with the death of 

the fetus, in rare instances advancing to term 

6. Rupture into the peritoneal cavity followed by : 

(a-) Continued growth of the fetus 

(h) Death of fetus and. mother 

(c) Death of fetus alone with absorption 

((f) Death of fetus with a succession of hemorrhages ending in : 

(1) Suppuration, peritonitis, and maternal death 

(2) Suppuration and discharge externally by the rectum, 

by the vagina, by the bladder’, or by the abdominal ' 
walls 

Chorio-Epithelioma of the Uterine Tube. — Chorio-epitheliomata of the 
fallopian tubes are not extremel}’’ rare. Usually the tumor develops in a tube, 
the site of an extra-uterine pregnancy. Subsequent to a tubal pregnancy, as 
also in such tumors after a normal intra-irteriire pregnancy, a distant focus 
maj’ be primarily atfccted. Tirbal chorio-epithelioma may be secoirdai-y to a 
primary intra-uterine growth or primary following a tnbal pregararrcy. Leip- 
man has collected eightcerr primary tubal chorio-epitheliomata up to 1914:. 

The first announcemerrt of the discovery of this entity was made by M. 
Sanger at the Germair Gynecological Society at Leipzig in 1888 (Centralhl. f. 

1899, 13: 132). 

Multiple Pregnancy. — There are rrumerous observations of_ a coincident 
extra- and intra-uterine pregirancy. 

The course under such circumstairces may be that of an extra-uterine preg- 
nancy with death of the fetus, followed later (it may be several years later) 
by an intra-uterine pregnancy, when the uterine pregnancy may either go on 
to term or terminate prematurely in abortion. When the extra-uterine preg- 
nancy is recent, the importance of recognizing both conditions is manifest. 
Hanna Christer-Hilsson (Mitt. a. d. gynoelc Klin. d. ... 0. Engstrbm in Hel- 
singfors, 1903, 4:1) collected sixty-eight cases from the eighteenth century on. 

H. Bichat states that in fifteen out of forty-nine, the development of a 
tnmor in the course of a pregnancy was noted. Hot infrequently there is a 
rupture of the extra-uterine sac, occurring usually within the first four months 
and often followed by a uterine abortion, after which a tumor is discovered 
at the side of the uterus. 

From the fourth month on the diagnosis is easier to make because the 
tumors are more definite and distinct. In twelve out of forty-nine, the uterine 
pregnancy went to term. 

The treatment in a rupture of the sac is laparotomy as soon as the double 
pregnancy is detected. 

A successful operation, removing an extra-uterine ovum without interfer- 
ing with the intra-uterine pregnancy, is reported from Fritsch’s clinic by 
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Reiifersclieid. The intra- and the left-sided extra-uterine pregnancy had both 
probably occurred simultaneously'. The patient who considered herself preg- 
nant had first an uncomfortable sensation in the left side, then repeated attacks 
of severe pain with loss of consciousness. The examination showed a utenis 
about three months pregnant, while on the left side there was a soft tumor the 
size of a goose’s egg not distinctly outlined. The abdomen was opened and a 
left tube and ovary with a mass of clots removed with extreme care. An 
embryo about 1 centimeter long was found. The uterine pregnancy then 
advanced uninterruptedly. Similar cases have been successfully treated by 
V. Ott, Hermes, and Mond. 

Where the extra-uterine pregnancy has gone on toward the end of preg- 
nancy and a coincident intra-uterine pregnancy exists, the extra-uterine child 
may he saved by operative interference and the intra-uterine pregnancy success- 
fully terminated by a cesarean section. 

N. J. Hagens and J. J. Moorhead (/. Am. M. Ass., 40 : 1440) report one 
instance in which they made “a diagnosis of extra-uterine with probably intra- 
uterine pregnancy.” The treatment was by an incision posterior to the cervix, 
and the extraction of an ectopic fetus and placenta. The free hemorrhage was 
controlled by gauze packing. Twenty hours later a second placenta and fetus 
measuring 12 centimeters from vertex to rump issued from the uterus. The 
extra-uterine fetus was 10 centimeters long. Out of eighteen (Gutzwiller), 
ten maternal lives were lost ; of the remaining eight, four were saved by 
celiotomies. In one, both children were delivered living, but the mother died. 
In his own case, the extra-uterine pregnancy advanced to the eighth month 
when the fetus died from injury, and the intra-uterine pregnancy occurred 
shortly afterward ; twelve months after the beginning of the extra-uterine preg- 
nancy it was discovered and removed, and on the second day after, a three 
months’ fetus escaped from the uterus. 

Spencer Wells made a diagnosis of simultaneous extra-uterine and intra- 
uterine pregnancy in a case in an enlarged pregnant uterus with a tumor at- 
tached, by hearing both fetal heart sounds. 

In a patient under the care of A. L. Galabin, there were two fluctuating 
tumors separated by a distinct sulcus, one on the right reaching to the ribs and 
one on the left in the inguinal and iliac regions. Fetal movements and heart 
sounds and a uterine souffle were heard only on the left side ; in the right tumor 
a hard body was felt through the fluid; a significant point was the fact that 
the patient began to complain suddenly of great pain and faintness and devel- 
oped a marked peritonitis. The diagnosis then lay between a ruptured ovarian 
cyst and an extra-uterine fetation combined with an intra-uterine one; the 
latter was found. 

Twin tubal pregnancies are not very rare. More than fifty have been re- 
ported. They may involve one or both tubes and the embryos may be of the 
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same oi’ different ages. Lockyer in 1916 found tliiily-five instances of bilat- 
eral tubal pregnancy reported. 

C. Eenger found two ova in the same tube, and Max- Sanger (Centralhl. f. 
Gynalc.^ 1893, 17 : 148) reported a triplet extra-uterine pregnancy in a woman 
of thirty-two who had had a severe peritonitis after a labor four years before. 
At the operation, undertaken for the progTessive anemia, associated with ces- 
sation of menstruation, Sanger found a left multilocular ovarian cyst the size 
of two fists and near to this an encapsulated hematocele communicating with 
the right tubev The left tube and cyst were removed, the hematocele cleaned 
out, and tlie right tube and ovary removed. The right tube for its outer two- 
thirds looked like a piece of intestine and was full of clots. Sanger then 
enucleated from the right side of the fundus uteri an intramural twin ovum 
looking like a fibroid tumor the size of an apple, without opening either the 
cavity of the uterus or the tube. The tubal wall in the neighborhood of the 
abdominal ostium showed a thin laj'er of decidual cells extending down to the 
muscularis, while the intramural twin ovum showed two complete and perfectly 
separated amnia. The age of tlie twin ovum was estimated at three to four 
weeks. There are Jiumerous reports of extra-uterine pregnancies in both tubes 
simultaneously. 

Krusen (.-I???. lied., 1902, 3:18) reports a woman, thirty-four years old, 
who died of peritonitis, with a ruptured right tubal pregnancy where three 
fetuses were found, while the left tube was inflamed and adherent but intact. 
The fetuses seemed to be in the second month of gestation. 

Repeated Extra-uterine Pregnancies. — ^Iilany cases are recoi'ded of an 
extra-uterine- pregnancy occurriiig twice in the same woman. Brady, for ex- 
ample, in analyzing the reports of fifty consecutive tubal pregnancies in the 
Johns Hopkins Hospital found two with- previous operations for the same con- 
dition. In the Yale Woman’s Clinic in a like series of fifty, five had had pre- 
vious operations for an ectopic pregnancy. In one, only six months inter- 
vened between the Uvo operations. There is no record of the subsequent 
histories of the other forty-five,* presumably some have had or will have a 
reeim*ence. 

R. R. Smith reports that among 1,608 tubal pregnancies operated upon by 
members of the American Gynecological Society, fifty-eight or 3.6 per cent 
had subsequent extra-uterine pregnancies (Tr. A?n. Gynec. 8oc., 1911, 36). 

Grouping the statistics from* various authors, Schumann concludes, ^That 
among 280 patients in whom future pregnancy of any variety was possible, 35, 
or 12.5 per cent, suffered from repeated ectopic gestation, while 134 intra- 
utei*ine pregnancies occurred, or 47.8 per cent, a ratio of about 1:4. It 
appears then that about one woman in eight who has had one exrta-nterin© 
pregnancy may expect another. Whereas, about one half the number have the 
possibility of a future normal pregnancy.” 
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Membranes opened , showing pathological embryo. 

Fig. 583. — ^Abnormal Fetus. 

Misshapen embryo seen walled in by hemorrhages. 
Cranial end to left. X 7. 


Fetal Abnormality. — F. Mall {Swrg., Gynec., & Ohst., Sept. 1915) in sum- 
marizing the results obtained in the examination of eighty tuhal pregnancies 

reports 16 per cent as con- 
taining normal embryos, 25 
per cent pathological em- 
bryos, and 50 per cent patho- 
logical ova. Of twenty-five 
pathological ova only six 
were ruptured, showing that 
ruptured specimens usually 
contain normal embryos. In 
other words, a live normal 
embryo is probably far more 
dangerous to the mother than 
a pathological one. Mall 
quotes von Winckel’s findings 
in eighty-seven ectopic preg- 
nancies of which fifty-seven contained much-deformed fetuses and twelve were 
monsters. As a rule, if a tube contains a pathological embryo, evidence of 

marked inflammatory change will also appear. With a ^ , 

normal embryo there is but little tubal inflammation. In 
other words, if the inflammatory lesion in the tube is 
nearly healed, the ovum after implantation may develop 
and grow normally. If, on the other hand, there are still 
marked pathologic changes in the tube, abnormality of 
the embryo is likely. 

It is the exception rather than the rule to find the 
embryo at operation, as the fetus has often been ab- 
sorbed before the advent of the surgeon. 

Treatment. — General , — On account of the imminent 
danger to the mother, an extra-uterine pregnancy in the 
early months must he looked upon and treated much as 
a malignant growth (Werth) ; it is only after the sixth 
month of pregnancy, when the fetus becomes viable, that 
it has any claim to consideration. The proposal to defer 
the active treatment of an extra-uterine pregaiancy in its 
early stages in the interests of the child is simple senti- , 
mentality and untenable. 

Plans of treatment differ so widely early and late in 
the pregnancy that we must necessarily deal with them separately. 

In the first six months, the sole important practical consideration is how 
best to remove the abnormal products at the earliest possible moment before 
any excessive hemorrhage has taken place. 



5. 584. — Fetus AXD 
Umbilical Cord 
Found Lying among 
Clots in Abdom- 
inal Cavity. X 1- 
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OperaMve . — ^As a rule -wheu the diagnosis of an ectopic pregnancy has been 
made, operation should follow immediately. Formerly if a patient was badly 
shocked and had a rapid pulse and low blood-pressure, many surgeons pre- 
ferred to wait hoping that the bleeding would stop and the patient rally at 
least temporarily. When in examining we suspect a possible ectopic preg- 
nanc3', unusual care and gentleness of palpation must govern our actions; 
serious intra-abdominal hemori*hages have often resulted from rough manipula- 
tions. In one coming under our notice, a diagnostic curettage of the uterus 
was done and as a result of the manipulations the sac was ruptured and the 
patient died before an operation could be done. 

At present most surgeons observe the rule of immediate operation. 

When the intra-abdominal hemorrhage has been so gveat as to justify serious 
anxiety, blood ti'ansfusion preparatory to operation becomes a life-saving meas- 
ure. In a modern hospital but little time is lost in testing the bloods of pros- 
pective donors and determining compatibility or incompatibility with the 
patient. In many institutions typed donors with Wasseianann reactions deter- 
mined aro available for immediate call in emergency. With no serious cross 
agglutination to contra-indicate the use of the husband as donoi’, his blood may 
ordinarily be used without a Waasermann test if the need of transfusion is 
urgent. 

Generally speaking, 500 to 1,000 c.c. of citrated blood are used, when as a 
rule the signs of anemia vanish rapidly, the quality and rate of the pulse and 
the blood-pressure approach the normal, and a hazardous operation is con- 
verted into one with but little risk. Citrated blood may also be given intra- 
veno\isly with gi'eat advantage one or more times after operation if the hemor- 
rhage has been severe. 

A patient in the Woman’s Clinic at Yale fuimishes an excellent example 
of the possibilities wEen citrated blood is used in transfusion before opera- 
tion. The case -was one of a ruptured right tubal pregnancy admitted to the 
hospital January 9, 1923, in severe shock, with the characteristic signs of 
serious intra-abdominal hemoiThage. The pulse beating 136 per minute was 
weak and thready ; the blood-pressure reading, sj'stolic 80 millimeters, diastolic 
64 millimeters. Her husband’s blood proving compatible, a citrated trans- 
fusion of 600 c.c. was given at once. Her condition improved immediately, 
the pulse becoming slower and of better quality, and within an hour the blood- 
pressure reached, systolic 150 millimeters with a diastolic of 84 millimeters. 
A laparotomy w'as performed immediately ; recovery was uneventful. 

Cornell {8urg., Gijtiec., cC Ohst.^ May, 1913) reports an ectopic gestation 
transfused by the direct method the day after operation with about 750 c.c. of 
blood, and in his opinion the transfusion turned the balance from failure to 
success. 

If a suitable donor is not available, the patient may furnish her own blood 
by autotransfusion, as proposed by Thies, the free blood found in the peritoneal 
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cavity being mopped np and citrated or returned with Einger’s solution into 
the circulation; after filtration through gauze the injection is made into one of 
the arm veins. 

During the World War, autotransfusion was frequently used in hemato- 
thorax, injuries to the liver or spleen; etc., where spilled uncontaminated blood 
was available, with eminently satisfactory results. 

Lichtenstein {Arch. f. GynceJc., 1918, 109) reports handling thirty-eiglit 
tuhal pregnancies since July 30, 1914, without a death; in seventeen, anto- 



Fig. 585. — CoAGULUM Turned Out. 

Cast of tube extending up into isthmus. Fetus lies on surface. X 1. 


transfusion was done. A case of ruptured uterus was treated similarly. In 
one instance, 1,100 c.c. of blood were added to 650 c.c. of Einger’s solution and 
returned into one of the veins of the patient’s arm. 

To transfuse with safety, the blood from the peritoneal cavity must he 
sterile and not coagulated and the red cells must be intact ; in old spent blood 
the latter may not he the case. 

Schweitzer {Miinche'iK med, WcJutiSclir., June 10, 1921) reports that in 
Zweifel’s clinic since January, 1919, tliirty-fonr tnbal pregnancies have come 
under observation and at operation twenty-one were treated by autotransfusion 
with but occasional slight d.ifficulties resulting. 
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A. X. Cieadick reports three extra-iiterine pregnancies treated satisfac- 
torily by antotransfnsion in the Woman’s Clinic at Yale. 

With rare exceptions an abdominal operation is safer and better than a 
vaginal section. Ihiougli an adetpiatc abdominal incision the pelvic organs 
are better exposed and examined and the extravasated blood and clots more 
readily and thoronghly removed, while, the chief indication, the rapid control 
of the hemon'hagc is more speedily fulfilled. 

When the abdominal incision is almost made, if there is free blood in the 
abdomen, a dark discoloration of the peritoneum and the preperitoneal fat often 
confirms the diagnosis of intraperitoneal hemorrhage, due generally to an 
ectopic pregnancy. When the hemorrhage has been great, the blood may spurt 
seA'eral feet in the air 
(or as Joseph Price 
used to declare, hit the 
ceiling) the moment 
the opened jieritoncum 
releases the intra-ab- 
dominal tension. 

If active bleeding 
has ceased and the 
patient’s condition is 
good, time may be 
taken to e.xpose and 
examine the pelvic 
structures in detail 
before proceeding with 
the operation which 
then becomes the coun- 
terpart of a salpingectoiu}" for hydrosalpinx. If bleeding is free, the operator 
qiiickly throws out a handful or two of clots and as quicklj^ determines by 
touch in which tube the pregnancy lies and clamps the broad ligament on the 
uterine and outer sides of the tube and so controls its blood supply. The 
removal of the tube then follows its interstitial portion more'leisurely. 

An active hemorrhage from the sac wall has been controlled temporarily 
by compressing the aorta. It is important to save the ovary of the affected 
side as well as its fellow whenever possible. 

Eluid blood should now be aspirated or sponged away and all clots removed 
if time is not too precious. 

Vaginal or abdominal drainage is not advisable in the absence of secondary 
infection. 

Whether to remove both tubes oi* only the one affected is a question for in- 
dividual consideration and judgment at each operation. If the opposite tube 
shows any inflammatory process, its removal is always indicated. If one tube 



Fia. 586. — Tdbal Abortion. 


Ju.sidc of tube covered with laminated blood-clots, some of 
which adhere to wall, averaging 2 millimeters in thickness. 
Peritoneal surface of tube coated with cylindrical epithelium. 
No ])Iacental villi found. Corpus luteum in same ovary. X 1. 
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is left, we know that from a tliird to a lialf of onr patients will have a subse- 
quent normal pregnancy, wliile on tlie other hand about 15 per cent will later 
have ectopic pregnancies (R. R. Smith). Such factors as the age of the 
patient, the size of her existing family, and her desire for children must help 
deteiunine the decision. 

J. A. Sampson believes that a bilateral salpingectomy combined with a 
supravaginal hysterectomy is often advisable. If there is an extensive inflam- 
matory condition on both sides, removal of the uterus and adnexa by bisection 
of the uteims after the method of Eaui'e-Kelly is the easiest and safest pro- 
cedure. The anesthesia should he short and no time should he lost through- 
out the operation. Blood and clots should he set aside, 
washed, and examined for the embryo or its remnant. 
Occasionally, a minute body, best recognized by a black 
speck — the eye. Figure 585 — ^^vill he present. Again, 
little flesh or broken fragments represent the diminutive 
fetus as in Figure 587. 

The (wemie of approach through the vagina by the 
posterior culdes'ac, is only to he used in preference to 
the abdominal route and with advantage in long-stand- 
ing, infected, suppurating hematoceles. After making 

a horizontal or a T-shaped incision, opening the 

pouch, and thoroughl}^ evacuating the accumulated clots, 
cigarette drains are left in place to secure continuous 
free drainage. Hematomata between the layers of the 
broad ligament are also best treated in this way. Recent extra-uterine preg- 
nancies ought not to be approached by this avenue on account of the high risk 
of hemorrhages. 

Aft'er Care . — The after treatment of extra-uterine fetation does not differ 
from other abdominal operation. A regime of quietude is imperative after the 
operation, and in case of shock the foot of the bed should he elevated and 
stimulants given, not omitting the best stimulant, a direct or citrated blood 
transfusion,^ when the matter is urgent. If for any reason blood is not avail- 
able, 500 C.C. of normal salt solution should he injected into the cellular tissue 
under each breast, or run slowly into one of the arm veins. 

Advanced Extroruierine Preg-nancy . — In advanced extra-uterine pregnancy, 
the treatment differs according as the fetus is living or deadj and the operator 
has to deal with a still active placental circulation or with one plugged by well- 
organized thrombi. So long as the circulation in the placenta continues, the 
operation may he fraught with danger from the excessive hemorrhage which 
follows every effort at detachment. When the placental site is on the tubal 
or abdominal wall, the uterus, or broad ligament, it may he possible to control 
hemorrhage by ligating the large vessels entering the sac, or by passing liga- 
tures deeply into the surrounding tissue all around the site of attachment. 





Fig. 5S7. — Bits of Little 
Fetus Removed and 
Found Concealed in 
Clots. 

Means of recognizing 
head was little piece of 
flesh with black spot in- 
dicating eye. X 1. 



EXTEA-UTEEIJSrE PEEGEAXCY 


m 

Should the vascularity of the placenta or the site of its attachment render 
immediate removal hazardous, two courses are possible. In both the cord 
should be ligated short and divided. 



Fig. 588. — Fully Developeu Exi'ka-utekine Fetation. 

Placenta attached to posterior surfaces of broad ligaments and uterus flattened out in 
front. Head of fetus in extremely thin sae pressing down on pelvic floor near outlet. Body 
of uterus much enlarged. Peritonea.l reflection at A. (J. M. H. Eowland.) 


We may leave the placenta m situ, and close the aseptic abdomen trusting to 
its absorption, a method which has been used successfully. The mass of for- 
eign protein material is, however, so great that one hesitates to advise such a 
measure. 
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A better plan consists in suturing the edges of the sac to the parietal peri- 
toneum (marsupialization) at the site of the incision and packing the cavity 
with, gauze drainage, when in due time the placenta will separate and discharge 
piecemeal or in toto' without the risk of hemorrhage. In J. J. Gatlin’s case 
placental separation took place in four weeks. In spite of this delay, there 
was no postoperative hernia. 

When the extra-uterine fetus has been dead for several weeks and the 
placental bruit has disappeared, the gravity of the operation in the absence 



Fig. 589. — Sac Emptied of Fetus, Showing Attachment of Placenta to Structuhes 

Keadily Kemoved. (J. M. H. Eowland.) 


of other complications is greatly lessened; it then becomes analogous to the 
removal of an adherent ovarian or dermoid cyst. A complete extirpation of 
the sac in this way has been possible in each of three cases of extra-uterine 
pregnancy operated upon in my clinic where the fetus had died during the 
seventh month, and in two where it had died during the ninth month. In all 
five there were no unusual difficulties to hinder the enucleation. 

Barely is the surgeon fortunate enough to see his case late in pregnancy 
when finding her in fairly good condition he feels justified in giving the child 
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a chance to live, or, as in a case in the hands of J. M. H. Rowland, the fetation 
may have reached full term with signs of imminent labor {Suirg., Gynec., & 
OhsL, Jan. 1020), when the well-developed living child, weighing 81/^ pounds, 
was delivered by the abdominal section from a thin tubal sac followed by the 
extraction of the entire placenta, attached to the posterior surfaces of the broad 
ligaments and the uterus, also removed, mother and child surviving the opera- 
tion and living to-day after five years. 

Interstitial Pregnancy . — Until 1917, Mjnr and Wynne state that about 
ninety-one instances of interstitial pregnancy are reported. Immediate opera- 
tion is imperative as the risk is greater than in any other ectopic form. Ordi- 
narily on opening the abdomen, it will be found that a resection of the uterine 
cornu in which the pregnancy is lodged is possible. Here it is wiser to resect 
the cornu and tube, paying particular attention to the suturing of the uteins 
and taking care not to leave a thin uterine wall — a source of danger in a future 
pregnancy. A supravaginal hysterectomy may he necessary, particularly if the 
pregnancy is far advanced. 

An interesting interstitial pregnancy was studied at. the Yale Woman’s 
Clinic in a woman thirty-two years old, admitted January 9, 1926, who had 
had two full-term spontaneous deliveries and a spontaneous abortion in the last 
pregnancy in 1919, The last regular period was early in November. She 
menstruated again from December 1 to 10 but attached no importance to the 
prolonged flow. 

On the day of admission, she was seized with a sharp pain in her right 
side and fainted. Examination at entrance revealed shock with no external 
bleeding. The uterus was about the size of a ten weeks’ pregnancy with an 
irregularity at the right cornu, and clotted blood could be felt in the bulging 
culdesac. A diagnosis of ruptured ectopic pregnancy with a uterine myoma 
was made. At the operation, L. K. Musselman found a right interstitial preg- 
nancy ruptured through the posterior uterine wall, the point of rupture being 
plugged with placental tissue protimding into the peritoneal cavity. The 
corpus luteum of pregnancy was situated in the left ovary. A supravaginal 
hysterectomy with a right salpingo-oophorectomy was done, followed by a good 
recovery. 

The pathological examination revealed a uterus measuring 7 centimeters 
in length, 12,5 by 5 centimeters in breadth. Extending laterally from its 
right side was a softened, rounded, fluctuating portion measuring 7,5 by 7.5 
by 8 centimeters, with the tube coming off from the extreme end of this mass. 
Anterolaterally were numerous distended blood-vessels and in the vicinity of the 
coi'nu, tissues purplish-blue. The uterine wall was exceedingly thin and just 
posterior to the tube was an area 1 centimeter in diameter, slightly bulging, in 
the center of which through a small opening 0,8 centimeter in diameter soft 
gray tissuelike placenta was visible. A thin bluish membrane suggesting chorion 
also bulged through the perforation. Ovarian ligament was attached to the 
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lower posterior surface of the cystic area. On sectioning the specimen trans- 
versely, the uterine cavity 5.5 centimeters in length contained decidua. At the 
right uterine cornu a cavity 6 centimeters in diameter contained a male fetus V 
centimeters from crown to rump with placental attachment to the lateral 
anterior wall. The condition was obviously an interstitial ectopic pregnancy.^ 
In one interstitial pregnancy after opening the abdomen, Ave were able to 
introduce a sound through the ceiwix and remove the products of conception 



Fig. 590. — Tubo-intbkstitial Pkegnancy. 

Three months’ interstitial pregnancy at right uterine cornu, showing fetus with placenta 
and membranes. (Yale Woman’s Clinic.) 


without excision. Schumann describes a cornual pregnancy treated success- 
fully in this Avay by B. 0. Hirst. Earrar reports a similar case. On the 
whole, however, this is not advisable as a method of treatment. 

Mortality. — The mortality of extra-uterine pregnancy uninterfered with is 
68.8 per cent, according to Schauta, reckoned on a basis of 241 cases. This 
does not include early cases in which a rupture takes place without severe 


^Frorn Arthur Morse’s pathological report. 
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symptoms and the patient complains only of colic and goes to bed for a short 
time, exhibiting no pallor, and the blood is soon absorbed (Veit.) 

As in the case of acute appendicitis, the operative mortality of ectopio 
pregnancy in a given community depends more upon the average diagnostic 
ability of the general practitioners than upon the skill of the consulting surgeon 
who is eventually called in. 

Cases seen and operated upon early, who are neither shocked nor infected, 
should yield a mortality no higher than other laparotomies per se. So long 
as women are referred in a tragic condition of collapse, many lives will con- 
tinue to he lost. 

Seventy-one successive ectopic pregnancies operated upon in the Johns 
Hopkins Hospital Gynecological Service between February, 1913, and Sep- 
tember, 1922, were without a fatality. The one preceding this series died of 
general peritonitis; here a large amount of foul pus was found and the fatal 
outcome was inevitable in spite of free drainage. 

In fifty successive cases at the Yale Woman’s Clinic there was one post- 
operative death. One patient died immediately after admission before she 
could reach the operating room. 

PREGNANCY IN A RUDIMENTARY UTERINE HORN 

Closely allied to an extra-uterine gestation is a pregnancy in a rudimentary 
horn of the uterus, a reversionary malformation due to the failure of Muller’s 
ducts to coalesce in their upper portion in early fetal life when the uterus 
bifurcates at some point above the vagina. Both horns may develop alike or 
form a large gibbous uterine body Avith normal tube and ovary, Avhile the other 
is left entirely rudimentary and either connected Avith the ceiwix by a fine 
canal or completely shut off, maintaining open connection Avith its OAvn tube 
and ovary which are normal. The muscular band connecting the rudimentary 
half to the cendx aA'-erages about 1 centimeter in breadth and from 3 to 7 centi- 
meters in length. 

When a canal communicates with the vagina, the pregnancy may take place 
in the rudimentary honi per vias naturedes. On the other hand, if the band 
of union hetAveen the rudimentary horn and the uterus is atresic, a pregnancy 
here can then only occur by migration of an impregnated ovum from the normal 
side, or by a similar migration of the spermatozoon. 

Pregnancy is found in the indimentary horn of the uterus most frequently 
between the ages of tAventy and thirty, and often in Avomen who haAn previously 
borne children naturally from the better developed side. 

The tendency of this aberrant form of pregnancy is to rupture at a some- 
Avhat more advanced stage than a tubal pregnancy; namely, from the fourth to 
the fifth month. Rupture is likely at the thinnest point near the oifigin of the 
tube, and a large amount of blood extravasated. The pregnancy has also been 
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found advanced to full term, cliaracterized bj intermittent pains throughout. 
Then at or near term pains set in and a false labor continues for several days, 
productive only of a bloody vaginal discharge. 

The enlarged developed half of the uterus contains a well-foimed decidua, 
sooner or later cast off. 

In an instance in which pregnancy terminated after several months without 
rupture, at the autopsy years later an abscess was found in a rudimentary , 
horn containing fetal bones. In another, calcified fetal bones were found on 
the pelvic floor, with a well-defined scar in the rudimentary uterus. 

Although the anatomical picture is such a clear one, an accurate diagnosis 
is difficult. If seen after rupture there will usually be no time to go into 
greater detail than to determine the existence of an iutrapelvic hemorrhage 
due to an abnormal pregnancy. If seen at an early date before rupture, two 
signs will be of value in determining the character of the pregnancy: (1) The 
developed side deviates at an angle of from 40 to 60 degrees from the normal. 
(2) On rectal examination the pregnant horn is connected with the uterus by 
a broad band which is attached at the lower part of the uterine body. 

The treatment is that of an extra-uterine pregnancy — the prompt removal 
of the rudimentary uterus with its ovum. 

An interesting instance occurred in the practice of G. L, Wilkins of Balti- 
more. The patient, a German twenty-nine years old, had had one child; later 
she had had two attacks of severe left-sided pain called “ovaritis,” after three 
months of amenorrhea, agonizing pelvic pain, rectal and vesical tenesmus, and 
marked abdominal tenderness, with no vaginal discharge. A tumor the size 
of an orange was felt on the left, behind the uterus. The pain suddenly ceased 
after two days. A period of calm ensued, followed by fainting, extreme pallor, 
and cold sweats, with a small, feeble pulse, and abdominal distention, Figure 
591. 

A sound was introduced into the uterus, which was 10 centimeters in depth 
and empty. Death occurred six hours after the onset of the collapse. 

At autopsy the abdomen contained 4,000 c.c. of blood and a three to four 
months’ fetus with its investing membranes, connected by its cord with a nxdi- 
mentaiy left uterine hoi’n, floating in the. peritoneal cavity. 

Microscopically, the right uterus showed typical decidua, and the right 
uterine tube contained remains of the placenta free in its lumen. The cells of 
the corpus luteum in the right ovary closely resembled normal decidual cells. 
The pedicle joining the two horns at the eei’vix contained a canal blind at both 
ends, 5 millimeters in diameter, lined Avith a single layer of cylindincal epi- 
thelium resting on a delicate stroma ; external to this was a circular muscular 
coat covered by longitudinal muscular fibers. 

The only explanation of the location of the pregnancy is a migration of 
the right ovarian ovum and speimiatozoon across the left side via the abdomi- 
nal cavity. 


> 
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The ovary, although but a diminutive organ, is peculiarly rich in cellular 
elements of various kinds which may give rise to a variety of tumors. It is 
difficult also to dissociate mentally the wonderful function of the ovary as a 
reproductive organ from its marvelous activity as an atypical tissue producer, 
when once its activities have become peiwerted. 

We find in the ovary, retention cysts, epitheliomata (using the word broadly 
to include adenomata and carcinomata), connective-tissue tumors, parovai’ian 
cysts, inflammatory cysts, and abscesses. 

Classification. — A convenient classification follows : 

Simple retention cysts 
Inclusion 

Graafian follicle : single (large) ; multiple 

Corpus luteum 

Endometrial 

Multiple lutein; bilateral 
Hew growths or neoplasms 
Benign epithelial 
Simple serous 

• Cystadenomatous (multilocular ovarian) 

Pseudomucinous 

Papillary 

Malignant epithelial 
Adenocarcinoma 
Papillary carcmoma 

Other forms, including secondary carcinoma, Krukenberg, mixed, 
luteoma, hypeniephroma', etc. 

Embryomata 

Dermoid, including dermal rests 
Teratomatous 
Connective-tissue tumors 
Fibi’oma 
Sarcoma 
Parovarian cysts 
Hydatid of Morgagni 
Inflammatory cysts 

Tubo-ovarian inflammatory 
Tubo-ovarian abscess 
Pyogenic abscess 
Tuberculous abscess 

The relative frequency of the different kinds of ovarian tumors varies 
greatly. Five hundred and fifty-six large tumors of the ovary, differentiated 
macroscopically in the operating room, were grouped as follows : 
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Cystic Tumoes 


Cystadenomata, unilocular and multilocular 247 

Papillary tumors 54. 

Cystadenomata with cancerous degeneration 21 

Dermoid cysts 87 

Multiple lutein cysts associated with chorio-epithelioma. . 1 


Solid Tumoes 

Carcinoma 

Sarcoma 

Eibroma 

Papilloma (without cysts) 

146 

A thorough sifting of this material in the pathold^eal laboratory has 
demonstrated the need of a careful microscopic examination in every case; 
in this way, dermoid cysts were found where none were suspected on account 
of their diminutive size, and inflammatory masses were sometimes found due 
to dermoids which had discharged their contents and only revealed their true 
character when the cell elements were studied. 

The group of papillary cysts was also enlarged by a microscopic examina- 
tion at the expense of the multilocular and unilocular simple cysts and 
cystadenomata. ' 

The group of unilocular cysts of the ovary, when more carefully studied, 
was diminished by the discovery of small cysts in the walls ; these tumors were, 
therefore, in most instances reclassified as multilocular. Such a reclassifica- 
tion was also necessitated by the frequent finding of trabeculae on the inner 
cyst wall — ^the remains of partitions between originally separate cysts later 
fused by pressure and atrophy of the septa or by spontaneous rupture. 

In marked contrast, therefore, to the gi’oup of tumors classified by their 
macroscopic appearances, another group of 555 large ovarian tumors is pre- 
sented, every one of which was examined microscopically and found dis- 
tributed as folloAvs : 

Cystadenoma 

Cystadenoma with malignant degeneration 

Papillary cystadenoma 

Carcinoma 

Eibroma 

Sarcoma 

Dermoid 

Tumors from wolffian duct 


243 

5 

86 

81 

33 

15 

90 

2 


410 


90 

19 

24 

13 


555 
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TI16S6 contrasted lists demonstrate tlie importance of a seaxcliing micro- 
scopic study of every case in order to place diagnosis, treatment, and prog- 
nosis on a higher scientific footing. 

An important clinical classification is into benign, malignant, and semi- 
malignant tumors. It must he borne in mind that these terms are clinical 
expressions and therefore vagne. A bec 
nign tumor does not tend to recur when 
extirpated, neither does it tend to im- 
plant itself elsewhere or invade tissues.’ 

A malignant tumor tends to destroy life 
by invasion of the surroiuiding and sub- 
jacent tissues, as well as to distribute 
its elements by metastases to other parts 
of the body. A semimaligiiant tumor 
may extend to the adjacent parts by 
implantation and then maj’’ or may not 
continue to grow after the removal of 
the parent tumor. 

In general, the multiloeular cyst- 
adenomata, the dermoids, the fibroids, 
and the parovarian cysts are classified 
as benign ; the papillary tumors as 
semimaligiiant; and the carcinomata 
and sarcomata as malignant. 

The essential weakness of such a clinical classification is shown histologi- 
cally by recognizing that many of the cystadenomata contain papillary ele- 
ments and that many of the apparent papillomata are in reality carcinomata 
and sometimes even show sarcomatous changes. 

From a practical standpoint, all ovarian tumors must be considered malig- 
nant until removed and proved othemvise. 

SIMPLE RETENTION CYSTS 

Simple retention cysts are not considered here. Some have been placed 
among those affections which are best treated by conservatism ; multiple lutein 
cysts are discussed in connection with hydatidiform mole and the endometrial 
cysts (Chapter XXXIX). 



Fig. 502. — Diagram Showing Eelations 
OF AN Ovarian Cyst to Peeitoneuji 
OF Pelvic Floor and Broad Ligajient. 


F T, uterine tube, with intact meso- 
salpinx (.1/s.). Eed line (P, P) is peri- 
toneum extending to hilum of ovary, but 
not covering it. 


NEW GROWTES 

I. Benign Epithelial Tumors. — Simple serous cystoma is a type of cyst not 
'generally accepted as an entity, consequently it is accorded but brief mention. 
They are small, rarely larger than an infant’s head, unilocular, contain clear 
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fluid, liave thick opaque walls, and, as a rule, are freely movable. There is 
nothing signiflcant either in the symptomatology or palpatory flndings to dif- 
ferentiate them from other cysts. 

Microscopically, the walls are fibrous with attenuated ovarian stroma 
covered by germinal epithelium and lined by cuboid epithelium in a single 
layer. 



Fig. 593. — Cokpus luteum Cyst. 

1. Germinal epitlielium of ovary. 

2. Compressed ovarian stroma. 

3. Layer of lutein cells. 

4. Cyst contents with beginning organization peripherally. 

They have the gi’oss appearance of small multilocular cystadenoinata but 
are unilocular with no adenomatous tissue; papillte are not present. Many 
classify them as large retention cysts or as small multilocular cystadenomata, 
but they seem rather to occupy a peculiar position midway between retention 
cysts and the classical outspoken cystadenomata. We, therefore, accept the 
simple serous cystoma as a definite pathological entity although its importance 
outside the laboratory is slight. 
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Muliihcvlar ovarian cysiadenoma. Figure 595, is the classical tumor of the 
gynecologist,- which, iu corubinatiou with Sims’s plastic M'ork, created his spe- 
cialty. It was recogaiized and operated upon for mau}^ years before any clear 
distinctions of the microscopical or clinical characters of other ovarian tumors 
obtained recogTiitiou. 

It owes its origin to a multiplication of the glandular ovarian elements, the 
glands becoming distended with secretion and the fluid accumulating with 



- Fig. — Atuetic Ovarian Follicle Cyst. 

1. Thin lining layer of granulosa cells. 

2. Theca interna and externa. 

3. Ovarian stroma with primordial follicles. 

X 50. 


varying degrees of rapidity to form cysts of all sizes. The tumors are usually 
unilateral, occurring somewhat oftener on the right side than on the left. Six 
per cent of onr eases have been bilateral. 

The size may vary from a mass of several inches np to one of large propor- 
tions, weighing a hundred pounds or more; Brohdingnagian tumors, however, 
are rarely met outside of primitive communities as the instructed patient now 
applies for treatment while the discomforts are still moderate..- 

The entire tumor usually lies free in the abdominal cavity, appearing as a 
round or oval uuuih with u smooth and glistening surface and irregular outline 
with numeroiiH l)OHHeH, large and small, representing individual cysts, the .walls 
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layex- of flat cells. Tlie -walls are of connective tissue in layers parallel to tlie 
outer surface and near the inner surface, rich in cell elements. The hlood 
supply varies from abundant to scanty. Hemorrhage into the cyst -v'all is 



Fig. 596. — Mtjltilocular Ovarian Cvst with a Group of Sjcaller Cysts Projecting into 
' Cavity of Large One, which thus Externally Looks Like a jMonocystic Tumor. 

L'tero-ovarian ligament and uterine tube cut across below. X %■ 


common. The walls are often edematous or necrotic in places. In the vicinity 
of the pedicle, nonstriped muscle-fibers are found. 

The partitions between the smaller cysts are of connective tissue, ridher in 
cell elements, in which are numerous convoluted glands, rudimentary cysts. 

The inner surfaces of large and small cysts are lined by a single layer of 
low columnar epithelium, with nuclei oval or almost flat, usually on the base- 
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ment-membrane. Nucleaz’ figTzres are occasionally seen. In some larger cysts 
but particularly in the smaller ones, tbe walls appear scalloped or convoluted 
resembling acinous glands, whence the name cystadenonia. 

Calcified areas are common, either as small scales or gi’anules in the parietal 
fibrous tissues. 

This form is not infrequently associated with a deiunoid of the opposite side 
or with a parovarian cyst. Figure 597. 



Fig. 597. — Polycystic Ovaeian Tlmok and Paeovaeian Cyst on Same Side. 
Between cysts is a firm nodiile about size of a bean. X 1. 


The fluid is thinner in the larger than in the smaller cysts and is grayish- 
yellow, gi’ay, reddish-brown, or dark brown, the color depending largely on the 
hemorrhages. The blood is usually distributed and clots are rarely found. 

The specific gravity varies from 1.010 to 1.030. It carries much albumin 
and desquamated fatty epithelium and large cells filled with yellowish pig- 
ment. Some of the smaller cysts contain a yellowish-white, semitransparent 
viscid fluid; others, a yellowish, transparent, jellylike material, slightly tena- 
cious. The fluid from the smaller cysts, as from the larger, contains des- 
quamated epithelium, fat droplets, and detritus. Occasionally, a few scattered, 
needle-shaped crystals are found. 
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The fluid has three sources : The secretion from the epithelial cells, transu- 
dation of serum from the blood-vessels, and the destruction of cells. 

The tumor usually develops free in the abdominal cavity with the ovarian 
ligament, the fallopian tube, or the broad ligament for a pedicle ; a big tumor 
exerting much traction pulls the pedicle out for several inches. The paro- 
varium is generally intact. Occasionally the development is between the layers 
of the broad ligament, forming an intraligamentary cyst and pushing toward 
the uterus, toward the bladder, backward into Douglas’s culdesac, and out be- 
tween the layers of the peritoneum under cecum and rectum. 

Adhesions between the abdominal viscera and some portion of the cyst are 
fairly common ; among thirty-six multiloeular cysts operated upon, tAventy-two 
presented no adhesions at all, Avhile fourteen Avere adherent in varying degi’ees 
from a few light omental attachments all the Avay to extensive parietal, intes- 
tinal, and pelvic attachments. The omentum is more apt to adhere to the 
cyst wall than is any other abdominal organ, either in long ribbonlike attach- 
ments or engaging the Avhole free omental border. In the days of our ancestors, 
when tapping Avas de regie, adhesions were almost invariably betAveen the ab- 
dominal parietes and the cyst Avail, and bad ones at that. The Avail of the larger 
cyst sometimes ruptures and pours its contents into the abdominal cavity. 
Some smaller cysts then develop rapidly and may plug the rent in the lai’ger cyst, 
eventually obliterating it. 

Out of thirty-five, the growth was rapid in twenty-three, gxadual in seven, 
and slow in five; of the latter, tAvo had ruptured, decreased in size, and reap- 
peared. The longest duration noted Avas ten years; others had existed for 
five, three, One'-and-a-half, and one year, and for six months, two months, and 
five Aveeks — this, of course, means nothing more than that the patient had 
discovered a large tumor at the date specified. 

The cause is unknoAvn ; age is a predisposing factor — they are rarely found 
in girlhood or in old age. Our youngest patient was fifteen and the oldest 
seventy-three and seven ty-fi.A’^e. The average age was 42.5 years; the time of 
greatest predisposition approximates the cessation of reproduction. 

The tumors are usually discoA^ered only AA^en lai’ge enough to push forward 
the loAver abdominal Avails which are splinted on the tense sac; the rise from 
the pubis up to the point of gTcatest prominence is not apt to be as abrupt as 
in a large spherical myoma which also presents a steeper declivity above, whei’e 
the abdominal walls rise and fall with the breathing. ^ A big cyst fills out the 
flanks without the sagging seen in an ascites. The general more or less mark- 
edly flattened cylindrical or oblate ellipsoid enlargement of the abdomen, com- 
mon to ascites, is Avanting. When the tumor is massive, the abdominal wall 
yields below the umbilicus, letting the mass fall doAvn over the thighs, eA’^en 
to the knees. A patient who had had an ovarian tumor of more than a hun- 
dred pounds had not seen feet nor knees for months. The average girth of 
six large tumors was 108 centimeters, the largest, 123 centimeters. A cir- 
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cumference of more than 100 centimeters does not fairly indicate the size of 
the tumor, as the further distention is likely to be downward. 

Pressure symptoms supervene sooner or later with the growing tumor; 
it is remarkable, however, that some huge tumors are carried without any other 
inconvenience than weight. Again, pressure on bladder and rectum inter- 
feres with function, and one or both ureters may become hydro-ureteric with 
hydronephrosis ; albumin, casts, and dysuria were noted in 50 per cent of the 
eases at the Johns Hopkins Hospital, often to disappear after operation. 
There is often marked interference in digestion, with flatulence, nausea, and 
vomiting. Eespiratory and circulatory functions are embarrassed when the 
viscera are crowded up against the diaphragm. Other evidences of pressure 
are edema of the legs, lower abdomen, and vulva, and enlargement of the 
superflcial abdominal veins. The red striae characteristic of pregnancy also 
form. Menstruation is variable, not affected in 50 per cent ; again, it is irregu- 
lar, scanty, or absent, or excessive. 

The general health suffers greatly; in an advanced stage, emaciation is 
marked. Occasionally the health is excellent. The characteristic expression 
of a woman with a large ovarian tumor has been docketed the facies ovariana 
(Spencer Wells, Ovarian Tumors). 

Pain is not characteristic. The discomfort produced by th’S pressure is 
usually a dull, heavy, dragging sensation, noted in nineteen of the group; 
three had a sharp cutting pain, but the rest had no noteworthy complaint. 
Attacks of pain at intervals, sometimes severe and associated with a slight rise 
of temperature and a quickened pulse, point to localized peritonitis. Such 
attacks are usually over in a few days or a week, but they may leave behind 
them vascular adhesions between the cyst and adjacent peritoneal surface. This 
was common in days of yore. 

Pseudomucinous Cystoma . — ^All the above applies as well to the pseudo- 
mucinous cyst, except two vital factors affecting the lining cells and the cyst 
contents. The origin, symptomatology^ method of growth, and general char- 
acteristics are identical with the classical multilocular serous cystadenoma. 

The multilocular condition is not so outspoken, as there is usually but one 
large compartment, and it may take a careful search to discover additional 
loculi. 

Pseudomucinous cysts do not often reach the girth of the ponderous serous 
cysts ; a man’s head is an average size, and the weight is from 3 to 5 pounds. 

The external appearance is like the serous cysts. The walls, usually very 
thin, are covered either with a greatly thinned out germinal epithelium or by 
no cells at all. They are composed of connective tissue arranged in stratified 
layers, poor in blood supply. The cysts are lined by a single layer of high 
cylindrical epithelium, with small round basal nuclei, with vacuoles in the mid 
or upper portion. The “goblet-cells” present the appearance of large bowel 
epithelium. 
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The second outstanding difference is a thick, tenacious, viscid, ropy fluid 
content — ^^pseudomucin,’’ the most characteristic constituent. 

In the early days when diagnosis was uncertain and operation dangerous, 
great importance was attached to the microscopic and chemical examination of 
the aspirated cyst fluid, when the discovery of an ‘‘ovarian cell,” the “compound 
granular cell,” and paralbumin and metalhumin were held pathognomonic for 



Fig. 598. — Wall of Multilocular Ovarian Cyst Shoaving Secreting Glandular Spaces 

AND FoRJIATION OF PSEUDOMUCIN. 

In large space on right, lining epithelial cells seen in various stages, from those markedly 
granular with no pseudomucin to those with lighter cell contents and those Avith a gohlet-cell 
full of pseudomucin, cA'en bursting into cyst. X 170. 

ovarian cyst. Drysdale, Atlee’s son-in-law, spent years in elaborating this 
method. But the “ovarian cell” has long since gone into the gjmecological 
Rumpelkammer, while paralbumin and metalhumin still “carry on” with an 
identity altered by 0. Hammarstein {Ztsclir. f. pjiys. Ghemie, 1882), who has 
excluded them from the albumin group, the former not being a chemically pure 
body and the latter being closely allied to mucin and hence called “pseudo- 
mucin,” chemical examination of which shows that upon boiling with acids it 
sepai'ates a carbohydrate and that it differs from mucin in its acetic acid reac- 
tion. Pfannenstiel, studying the relation 6i psendomucin to ovarian cysts 
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(Arch. f. Gynwh., 1890, 38), calls it a “glycoproteid” because it splits up into 
a protein and a sugar. 

Pseudomucin is abundant in the tougb, sticky, mucilaginous substance 
capable of being drawn out in long threads; being soluble in water, its pres- 
ence in small quantities can only be recognized chemically. 

Pfannenstiel has also shown that pseudomucin does not result from a colloid 
cell degeneration as supposed, but is a real secretion of the epithelial cells, 
continuing indefinitely without cell destruction. 

The various stages of the cells in the formation and excretion of pseudo- 
mucin are beautifully seen in a single cyst. The original epithelial lining of 
the cyst wall is represented by the short cylinders with a nucleus at the base 
and a feebly staining protoplasm ; then we find long cells with a basal nucleus 
and a still more feebly staining cell-body, the first step in the evolution of 
pseudomucin which at this stage is er^enly distributed throughout the cell-body 
and gives it already a somewhat glassy appearance. The next step is the sepa- 
ration of the pseudomucin from the protoplasm, with the pseudomucin lying in 
the pez’iphery, while the protoplasm is crowded down to the base of the cell, the 
proportion varying with the amount of pseudomucin excreted; some cells 
appear entirely filled with pseudomucin. The various stages are illustrated in 
Figure 598. 

Pseudomucin is not found in normal ovaries, in dropsical graafian follicles, 
nor in parovarian cysts; it is found in some papillary cysts, but it is the 
constant characteristic element of the pseudomucinous cystoma and only occurs 
in ascitic fiuids in the presence of a pseudomucinous tumor. 

Following the rupture, tear, or perforation of a pseudomucinous cyst and 
the escape of its viscid contents into the abdominal cavity, an intei’esting yet 
weird type of chronic peritonitis supervenes. 

Pseudomyxoma peritonei is a diffuse invasion of the peritoneum by the 
mucinous and cellular elements of a ruptured pseudomucinous ovarian cyst, 
or it occasionally arises from the rupture of a so-called mucocele of the vermi- 
form appendix. It is noteworthy that both of these rare conditions not infre- 
quently are found in the same patient. Whenever one or the other ruptures 
or spills its contents, pseudomyxoma peritonei follows, although careful wash- 
ing out of the soluble glairy fluid at the operating table may help to prevent it. 

The pseudomucinous material is absorbed into the peritoneal lymphatics 
until they distend, become engorged, and rupture. Eound-cell infiltration and 
growth of granulation tissue progress, while the goblet-cells continue their 
secretory activity and a widespread massive jellylike peritonitis results. 
Adhesions form, viscera become encased, fistulous tracts may form, and paresis 
of the intestines is a common and fatal issue. However, although these women 
present the clinical picture of widespread peritoneal carcinosis with ascites, the 
process is but semimalignant. With a peritoneum once diffusely involved, it 
is hard to eradicate the growth aud the patients gi’avitate downhill, so that 









738 


GY17EC0L0GT 


pseudomyxoma peritonei becomes clinically malignant. Some patients, how- 
ever, live for years. 

A similar picture may be produced by tbe diffuse peritoneal involvement 
of a colloid carcinoma wbicb may be quite difficult to differentiate. 

Frankel first noted tbe coincidence of mucocele of tbe appendix and pseudo- 
myxoma in a man ; since, many others have been recorded. 

Papillary Tumors. — These tumors constitute a well-defined group peculiar 
clinically and microscopically and characterized by a proliferation of the ger- 
minal epithelium, either on the surface of tbe ovary or in the gvaafian follicles 
or both. 

It was first classified by Waldeyer as a variety of cystadenomata (Arch. f. 
Gynoeh., 1870, 1), explaining the difference in the clinical appearances of the 
two classes by assuming that the stimulus of growth in the cystoma fell upon 
the epithelial elements which therefore preponderated, while in a papilloma 
tbe vascular connective-tissue stroma proliferated and so pushing out from its 
bed, covered by epithelium, formed the papillary trees. 

Olsbausen, however, in 1877, drew the sharp line of differentiation between 
the two and separated them as totally distinct (Die Kranhheiten der Ovarien, 
pp. 60-60). Since then, careful clinical and histological studies, especially by 
J. W. Williams (Johns Hophins Hasp. Pep., 1892, 3) and J. Pfannenstiel 
(Arch, f. Gynceh.j 1895), have served to establish Olshausen’s dicta and have 
subdivided the genus papilloma into several well-defined species under the fol- 
lowing beads: cystoma parovarii papillare; hydrops folliculi graafiana papil- 
laris; adenoma papillare pseudomucinosum ; adenoma papillare simplex; adeno- 
carcinoma papillare; adenosarcoma papillare. 

Out of 555 ovarian tumors of all kinds operated upon and examined in the 
Johns Hopkins Clinic, seventy-four were papillomata grouped as follows: 

Multilocular adenopapillocystoma (one mixed with sarcoma) .... 54 


Solid papillomata 13 

Solid papillo-adenocarcinoma 5 

Cystic papillo-adenocarcinoma 2 


Of these, fifty-seven were unilateral and seventeen were bilateral; in one 
an ovary contained a cystic papilloma, while its fellow presented solid papil- 
lary masses on the surface, suggesting a close relationship. 

Before studying these various papillomata, it will be well to look at them 
from the broader clinical standpoint of the operatoz”, who groups the species 
under the generic papilloma. 

While the ovarian cystoma is recognized as benign, prevailing opinion classi- 
fies papillomata as either malignant or semimalignant (under the impression 
that they are allied to the carcinomata, into which they do actually pass by 
metaplasia). It must be noted that malignancy is only a clinical term, while 
carcinoma is a purely anatomical expression with strict scientific sigiificance. 




Plate VIII. — Section of Small Nodole from Inner Sobface of Tomor ( Fig. GOO ) . 

Cyst wall (<?) made up of wavy fibrous tissue poor in blood-vessels and lined on its inner 
surface by single layer of cylindrical epithelium. Papillary tree shown springing from cyst 
wall also has connective-tissue framework covered by single layer of cylindrical epitbelium. 
in places cut slantingly. Blood-vessels few. Drawing exact reproduction of specimen, cell 
for cell. X 70- 
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A papilloma lias never been shown to have changed into a carcinoma, although 
from the standpoint of the clinician the frequent association of the two in one 
and the same tumor justifiably gives rise to the suspicion, ilalignancy in the 
papilloma really refers to a ginup of symptoms with nothing in common with 
the invasive destructive tendencies of carcinoma but connoting a liability to 
provoke an extensive ascites and to the distribution and implantation of numer- 
ous new foci of the parent 
growth over the perito- 
neum. Such a choking of 
the peritoneum produces 
at last symptoms of pres- 
sure and obstruction and 
interference with nutrition 
— a syndrome elosety simu- 
lating cancer cachexia, 
kletastases to glands and 
distant parts of the body 
occur rarely. Thei’e are 
many well-observed in- 
stances of papillomatous 
ovaries removed, leaving 
behind papillomatous 
masses implanted upon the 
peritoneum, where the pa- 
tients have recovered and 
retained perfect health 
over a long series of years 
without any apparent in- 
crease. Lomer (Ceniralbl. 
f. Gyndh.j 1889, 52) records two papillomatous tumors the size of the double 
fists, which were removed, leaving warty excrescences scattered over the 
intestines and the parietal peritoneum,- four and a half years later, no trace 
of the trouble could be found. 

In one of our Johns Hopkins Hospital groups, papillary masses were left 
in the pelvis and the patient was well fifteen years later and had gained 49 
pounds. Plate VIII and Figure 600 are from this case. 

The slow growth is illustrated by a patient wdth papillomatous masses chok- 
ing the pelvis and covering intestines and abdominal w'alls, so locked in the 
pelvis and adherent that extirpation was impossible; the fluid was evacuated 
and the abdomen closed, removing a piece for examination. She returned in 
two years so improved in her general condition, and with the tumors so de- 
cidedly movable wFen examined bimanually, that the abdomen was reopened 
with the- hope of extirpating the mass, only to find conditions about as at first 



Fig. 600. — Ctstopapilloma of Ovary, with Papillomatous 
Masses Withik Cysts as Well as ox Surface. 

Both ovarie.s involved. X 1. 
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She died finally some three years from her first visit with advanced disease 
which had been imperceptibly progressing. 

Pfannenstiel {Arch. f. GynwTc., 48) collected sixty papillomata in four 
hundred ovariotomies — about 15 per cent; twenty-nine of these were bilateral 
and twenty-six unilateral, and two uncertain. In ten out of eighty-nine, the 
disease was superficial to the ovary; in four out of sixty cases, there was a 
supei'ficial papilloma on one side and on the other a papillary cystoma, prov- 
ing that there is no fundamental distinction between papilloma in and papil- 
loma on the ovary. 

In about a third of the cystic papillomata, masses are found on the outer 
surface. A fact tending to do^ away with any other than a clinical distinction 
between solid masses on the surface of the ovary and those originating within 
cysts, is the discovery of graafian follicles choked with papillomata which 
sprout through the follicular wall and vegetate over the surface of the ovary. 

The average age in thirty-three was 42.5 years, the oldest being fifty-six and 
the youngest twenty-six. 

About a third of the papillomatous cystomata are unilocular, while they 
usually show traces of atrophied partitions upon their walls, making the one 
cyst hut the fusion of many. 

They may vary from microscopic bodies up to tumors as big as an adult’s 
head ; large tumors are rare. 

The greatest abundance of papillomatous masses is found in the smaller 
tumors ; in the larger they are apt to he thinly distributed over the walls and 
more abundant at the hilum with its larger blood supply. Little chalky bodies 
are often found on the surface or in the tumor walls like the psammomata of 
Virchow. Williams points out that these may he found in widely different 
conditions. 

Twice I followed a patient from the time the tumors were small and 
barely palioahle on the pelvic floor behind the broad ligaments. 

One had a mass behind the left broad ligament 4 centimeters in diameter, 
spherical, clearly cystic, and adherent ; she returned in two years in fair health, 
with a pelvis choked ■with bilateral tumors extending up into the abdomen. At 
the operation, it was utterly impossible to remove them and she died of 
exhaustion in five months. 

Another patient was examined for severe pelvic pain and an unaccountable 
weakness, and small adherent masses behind both broad ligaments with no 
demonstrable ascites were discovered; in three months the abdomen was 
enormously distended with fluid. When this ■was evacuated, the adherent 
papillary ovarian tumors were removed, leaving numerous small implantations 
peppering bladder and pelvic peritoneum ; all went well until the twelfth day, 
en she suddenly died of pulmonary embolus. 

ne patient was forty-one years old and complained of a progressive 
iation and part passit an abdominal enlargement. Eour months before. 





Plate IX. — ^Papillaet Ovariatv Cyst ayith Sarcomatous Xodtjles. 

A. Portion of great cy.st wall, twice enlarged. In left lower corner typical appearance 
of a papillary cyst; in left upper corner and on right border, smooth but slightly undulating 
surface of cyst wall. Sarcomatous masses form domelike nodules. X 2. 





c 

Plate IX. — Papillaey Ovabia:; Cyst with Sarcomatous Xodxjles. 

B. Cross section of A. On left, delicate papillary masses; in middle, a large sarcomatous 
nodule with smaller ones on each side. Note delicate papillary growths. 

C. Highlj' magnified portion of sarcomatous nodule. To apiweciate size of cells, con- 
trast them with small, round, deeplj'-stained nuclei. Mononuclear leukocytes scattered 
throughout the tissue. Small black mass above center of field is horseshoe-shaped nucleus of 
a polymorphonuclear leukocyte, ilajority of sarcoma cells have round, oval, or irregularly 
oval, rather deeply-staining nuclei; in nuclei, coarse and fine chromatin granules. Snr- 
I’ounding nuclei, variable amount of pale-staining protoplasm. In vicinity of right lower 
corner an almost circular protoplasmic mass with irregular, deeply-staining nucleus; to 
both ends of this, secondary nuclei are attached by delicate filaments. Scattered throughout 
the field are numerous similar cells, all showing karyorrhexis. A striking cell is above and 
to right of center, markedly irregular in contour, with a distinct nucleus, containing many 
coarse granules of chromatin. X 570. 

D. Sarcomatous nodule on section, magnified forty times, with papillomata on each side. 
Underlying connective tissue, poor in cell-elements, in sharp contrast to superficial sarcoma 
with abundant cells. Xuclei round or irregular; in pale-staining area large. 
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ter menses tad ceased abruptly. Tte abdomen, 145 centimeters in circum- 
ference, was enormously but symmetrically distended by an ascites lifting tte 
walls so far from tte spine ttat no tympany could be elicited below tte 
umbilicus; superficial veins were distended and there was edema above the 
symphysis. 

Ho tumor could be felt by tte vagina, but by rectum an irregnlar, ill-defined 
growth, 'like a papillary mass, was found. After opening the abdomen and 
evacuating 17 liters of ascitic 
fiuid, papillary cystic tumors of 
both ovaries were removed — the 
left side easily, but the right, after 
delivery from dense broad liga- 
ment, uterine, and vesical adhe- 
sions. On tte pelvic fioor and tte 
rectum were numerous secondary 
deposits, eight of which were ex- 
cised; otters were left, covering 
a wide space. She was discharged 
in a month, rapidly improving. 

One tumor consisted of several 

bluish-white cysts, translucent and Fig. 601. — Solid or Fibroid Papillary Adenoma 

yellowish in the dependent part, _ Ovari. 

r On section tumor consists of fibrous stroma 

X igure 601. On the suriace was enclosing alveolar spaces from 0.3 to 1 centimeter 

the pink cauliflower excrescence cHameter, completely filled with branching 

P ^ ^ papillary masses. Color, pmkish-gray. iNumer- 

seen in the figure, and inside the ous adhesions, x i. 

smooth-walled cysts were dotted 

with outgrowths of varying sizes. The cyst fluid was thick and tenacious. 

Ascites is nearly always found and the cystic contents are watery, thick, 
syrupy, glutinous, or pseudomucinous. 

A patient of Mary Sherwood, complaining of general weakness, with no 
localizing symptoms, retunied within four months with a distended abdomen. 
An exploratory incision revealed the whole pelvis, true and false, choked with 
papillomata, beginning to break down extensively in the center. Enucleation 
was impossible; she died about a week later of an intense septic peritonitis 
caused by an abscess ruptured into the abdomen. A sister under my care 
had died of the same disease. 



The papillary excrescences consist of connective-tissue framework covered 
by epithelium. An early stage shows only simple proliferation of the epithe- 
lium; as this pushes out from the surface and branches, again and again, the 
connective tissue follows, carrying the blood and lympli vessels. 

In sharp and interesting contrast to these epithelial tumors Stands a 
group of little tumors of the ovary with connective-tissue elements greatly in 
excess, appearing sometimes as a reddish mushroom excrescence on the ovarian 
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surface, apparently sprouting from a raptured gi’aafian follicle; the gi-owth 
is -well supplied with blood-vessels and made up of a mass of connective tissue 
■with just enough epithelium to cover it. It is perhaps suitably named 
papillary fibroma. 

The diagnosis of papillary tumor' cannot be made when it is hidden inside 
an ovarian cyst. The practical conclusion is that every ovarian cyst is open 
to suspicion, quasimalignant, and, therefore, should be removed promptly. It 
is exceedingly dangerous to harbor monocystic and small, nodular, fixed ovarian 
tumors which are ever open to grave suspicion until they are removed and 
examined. 

A probable diagnosis may be made when small irregular cystic tumors are 
found on both sides and adherent to the pelvic floor, especially if there is any 
ascites. They lack the density of a pelvic abscess and are barder and more 
irregular than a hydrosalpinx. It is possible sometimes to feel the papillary 
mass structure through the rectum and so to arrive at a pretty sure diagnosis ; 
while a bloody, syrupy liquid withdrawn from the abdomen is suggestive of 
papilloma, we have not found any help from its microscopic examination. 

When the disease has gone far enough to produce irregular masses felt 
through the abdomen with ascites, the diagnosis will rest behveen ovai’ian car- 
cinoma and papilloma of the peritoneum. There seems to be no way to 
distinguish these clinically. 

Associated and characteristic are the emaciation and the extreme weakness. 

When the disease is masked by ascites, it can often be felt easily through 
the flaccid abdominal walls, after the fluid is evacuated by tapping. 

Just here there is the risk of implantation in the track of the trocar. Usu- 
ally it is better to make an incision about an inch long, to evacuate quickly, 
and then to explore with a finger and to wipe out the incision with alcohol and 
to close up. 

One should avoid any but the gentlest palpation to avoid the risk of braising 
or breaking off pieces of the growth and provoking hemorrhage. One large 
tumor was seen, which had such thin walls that it broke as soon as it was 
touched, through the incision, discharging a brownish fluid full of epithelial 
cells into the peritoneum. 

Pseudomucinous papillary cystadenoma, resembling the classical polycystic 
ovarian cyst, is properly classified in that group. It is multilocular in arrange- 
ment but without the single large cyst so often found in the other cystomata, 
this being replaced by numerous small cysts containing pseudomucin of varying 
consistency and color. It usually has a well-defined pedicle and shows a 
tendency to bilateralism (over 50 per cent). 

The papillary growths are mostly confined to the cystic spaces and more 
abundant at the pedicle. 

The growth is slow and symptomless and benign in tendency, in marked 
contrast to serous papillomatous cysts and papillary carcinomata. In seven. 
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The carcinoma appears in a solid scirrhous or cystic form and is found 
as well in the comparatively yonng and after the climacteric. The epithelium 
cylindrical at first, becomes atypical, penetrates the underlying tissue, forms 
alveoli, and consists of many layers. 



Fig. 603. — Ovarian Squamous Cell Carcinoma. 

Strands and columns of squamous cells (1) running through modified ovarian stroma (2). 
Squamous lining (3) of cystic cavity from which carcinoma may have originated. X 50. 

Out of the group of ninety primary ovarian carcinomata, thirty-three were 
double and fifty-seven unilateral. 

They vary in size from small growths, scarcely enlarging the ovary, to a 
mass as big as a man’s head. The development is rapid, with metastases m 
various parts of the body by lymph and blood channels, invading and destroying 
the surrounding tissues. The omentum is a favorite seat for metastases; on 
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Half were more or less spherical and the remaining half, polycystic. 

The piicroseopic picture is usually that of an adenocarcinoma j there is an 
occasional medullary carcinoma. 

Metastases were observed in retroperitoneal and inguinal glands, in the 
uterine tube, uterine wall, stomach, liver, and periosteum of the ribs, in six 
out of twenty. One had a double ovarian papillary cystocarcinoma with car- 
cinoma of the cervix and a uterus containing numerous myomata. Peritoneal 



Fig. 605. — ^Adenocabcinoma (Colloid Caecinoma) with Numerous Carcinomatous 
Nodules on External Surface of Uneuptured Cysts; Secondary Growths in 
Omentum. X %. 

implantations were found in 80 per cent, partaking of the nature of the mother 
tumoi’, markedly malignant and widely distributed, penetrating the subjacent 
tissues. Cachexia is usual. 

Peritoneal implantations occur when the papillomata appear in the interior 
of the tumor and the contents escape into the abdomen, as happened once 
during the operation when the patient died in a few months with a wide 
peritoneal involvement. 

About 82 per cent died of relapse on an average of eight and a half months 
after operation, in sharp contrast to the simple adenomata where papillomata 
were left in the peritoneum and the average viability was three and a half years. 

Papillary Gysiadeno sarcoma . — But two cases are recorded — Pfannenstiel s 
and one from the Johns Hopkins Clinic (T, S. Cullen, Airrh. J . Ohsb., 1896, 34). 

Pfannenstiel’s patient was single, forty-seven ; she had an extensive subperi- 
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toneal tumor, tlie size of a man’s head, and died four months after its extirpa- 
tion, ■without the possibility of determining whether she had a relapse. The 
tumor was cystic unilocular, with a wall 2 centimeters thick in one place where 
the surface was covered with numei’ous discrete papillary excrescences. On 



Fig. 606 . — ^Laege ADENOCAEcmoJiA {Colloid Carcikoma) of Ojiextum, Seooudakt to Car- 
cinoma OF Ovary; Free Border of Omentum Below. 

Operation removing omental mass. Recovery. DeatF some montlis later. X %■ 

section, the tissue was homogeneous with some irregnlar, smooth-walled cavities 
and consisted of a vascular connective tissue interpenetrated with round and 
spindle cells. The delicate papillomata were covered with simple cylindrical 
epithelium in a single layer, sending glandular extensions into the underlying 
tissue. There was no d,iscoverahle connection between the papillomata and 
the sarcoma. 
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In the case in the Hopkins Clinic^ a mnltilocnlar adenopapilloma was asso- 
ciated with sarcomatous nodtiles in the inner surface of one of the cysts. The 
patient, sixty-three years old, had a tumor first noted six months previously. 

The cyst of the right ovary, about the size of a man’s 
head, was removed close to the uterine cornu, and an 
uninterrupted recovery followed. 

Forvits. — Secondary. — Secondary or 

metastatic carcinoma in the ovary reduplicates the 

primitive growth. A. Hempel records a case (Arch. 

/• 8) in a woman of forty-two, with carci- 

jiS. noma of both ovaries, giving birth to a living child 

Fig. 607.— Aoenocakcinoma and dying a mouth later with purulent peritonitis. 
OP Omentum, Seen in m • j? j • i i • t 

Section. XI. ovaries were found converted into irregular 

nodular tumors larger than a child’s head; the pylo- 
rus was the seat of an old carcinoma with perforation. 

P. Reichel {Ztschr. f. GebuHsli. u. Oymih., 15) shows the unexpected 
possibility of metastases direct from a uterine carcinoma to an ovary, citing 
instances of uterine hemorrhages of long standing as clear evidence of the 
uterine carcinoma antedating that of the ovary. He urges that this is far 
from exceptional and should always be considered upon discovering an ovarian 
carcinoma. 


A practical conclusion is that in the extirpation of a uterine carcinoma, both 
ovaries should be removed because of the risk of leaving an implantation too. 

Krukenberg Tumor. — In 1895, Krukenberg described a peculiar 
malignant tumor involving both ovaries, which he named fibrosarcoma niucocel- 
lulare carcinomatodes, holding it to be a primary tumor occurring in both 
young and old, attaining considerable size with slow growth, maintaining the 
gross outline of the ovary, and metastasizing mdely, with uniformly fatal 
outcome and with bilateralism as an outstanding character. ■ 

A section of the gvowth looks like a myxoma, often with liquefaction cysts 
and occasionally with distinct alveolar elements. Microscopically there are 
small groups and occasionally a diffuse growth of large rounded cells with 
mucinous contents, distending the cell and compressing the nucleus to one 
side so as to flatten and give it a signet-ring appearance. In the diffuse area, 
an abundant stroma is intermingled with these signet cells, suggestive of a 
connective-tissue origin. Lymph-gland metastases are common, especially the 
lumbar. 

Apparently Ehnkenberg did not know of the metastatic carcinomata of the 
ovary from a primary focus in breast, thyroid, stomach, colon, rectum, and 
other abdominal organs, capable of producing just such a tumor as he described 
as primaiy. This evidence was furnished by Gloeckner, Wagner, Romer, 
Schlagenhaufer, and others, also showing that the stomach is the commonest 
original focus. 
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As tlie stroma in this gi'oup is not neoplastic and moreover evddenee is 
wanting to prove that the large signet cells are derived from the stroma, one 
must conclude that such growths, being largely secondary, are carcinoma and 
not sarcoma. 

Clinically the diagnosis is made upon finding bilateral ovarian tumors, 
usually solid, coupled with the known existence of a primary carcinoma either 



Fig. G08. — ^IIrukenbekg Tumor. 

1. Section of tumor showing- glandlike arrangement, 

2. “Signet” cells typical of this tumor. 

3. Normal ovarian stroma. 

X 250. 

of the breast or of an abdominal viscus. The type is undoubtedly rare and is 
usually the outcome of a chance find at the operating table. The diagnosis is 
confirmed afterwards by the signet cells. 

M i X e d. — Quite often one finds a tumor of the ovary difiicult to classify. 
One may be made up chiefly of cells resembling those in a hypernephroma; 
another seems to have originated in the lutein cells, whence the name luteoma ; 
still another is mixed and has no doubt sprung from an embryonic cyst which 
has been swallowed up as it were by the carcinoma, Ewing’s Neoplasiic Dis- 
eases will help ill classifying these rarer gnowths. 

III. Embryomata. — Deimoid cj^sts and teratomata stand alone as a peculiar 
gi'oup originating from the three germinal layers. 
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Dermoid cyst is a tumor with some or all the elements of skin tissue, as 
well as bones, nerves, and mucous membrane, usually unilocular, and exhibiting 
more or less perfectly the epithelial layers of the skin with sebaceous glands, 
sweat-glands, and hair. Teeth are often imbedded in the cyst wall, sometimes 
attached to hone with a well-defined alveolar process resembling the lower jaw. 



Fig. 609. — Eudimentaky Jaw ekosi Dermoid Cyst Containing Moeak Teeth, with Wisp of 

Brown Hair at One Extremity. 

On right another small piece of dentigerous hone loaded with molars. Case of Weist. X !• 


Cartilage, nerves, and brain occur, and, in one instance, nail tissue. A 
mamma with a well-developed nipple is also found. 

The outer covering is like an ordinary ovarian cyst ; in its general relation- 
ships the dermoid cyst resembles a unilocular ovarian tumor. 

The walls are lined by many layers of squamous epithelium, varying from 
a thin membrane, almost transparent, to one that is thick and leatheiy; the 
contents are oily, thick, gi’easy, and sometimes cheesy due to the secretions of 
the sebaceous glands and fatty degeneration of the epithelial cells. In extremely 
rare instances, in a large tumor, the fat is rolled up like butter halls about 2 
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or seven years. Sucli observations apply, of course, only to tumors large 
enough to push forward the abdominal wall. 

The pedicle varies as in ovarian multilocular tumors; eight had distinct 
pedicles, seven had none, and one had a long pedicle twisted one and a half times. 

Dennoids are prone to attacks of localized peritonitis, a tendency difficult to 
explain and seemingly inherent even in the smallest; indeed, these seem to be 
the worst as they are often found buried in dense adhesions. On the other 
hand, a cyst as large as a head may be entirely free. Eight out of nineteen 



Fig. 611. — Coxtouk op Abdojien in Unusually Lakge Debjigid Cyst. 


had no adhesions; the remaining w'ere more or less anchored by adhesions 
varying from slight velamentous to the dense fibrous. This liability to periton- 
itis often involves the other ovary and tube by contiguity, binding them down, 
Eigure 612. 

Like the ovarian cystoma and an occasional myoma, a dermoid cyst may 
almost completely sever its natural vascular supply and become parasitic through 
its adhesions,- Eigure 613. 

The menstrual history is only characteristic by reason of the severe dys- 
menorrhea. Three nonadherent cases had no actual pain but a distressing 
bearing-down. About half had vesical distress from frequent micturition to 
severe tenesmus. There is often marked emaciation. One lost 40 pounds m 
six months, during which time the abdomen attained a circumference of 92 
centimeters. 

The prognosis, if the tumor is neglected, is bad because of the pain, pressure, 
and the liability to malignancy. 




Fig. 612. — Complicated Deemoid Cyst of Eight Ovaey', with Dense. Adhesions Over En- 
tire Breadth of Omentum with Displacejient of Right Tube and Round Ligament. •, 

Uterus dragged up (ascensus uteri) ; on left, large hydrosalpinx. 



Fig. 613. — ^Right Dermoid Cyst { D ) with Extensive Adhesions. 

Note displacement and atrophy of right tube and adhesion to and angulation of left tube. 
X ‘ . 
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Suppuration is not uncommon, even advancing to perforation of the bladder 
or bowel. Hydronepbrosis and pyelitis often ensue from pressure at tbe 
pelvic brim or below it. 

Tbe differential diagnosis may be puzzling, tbe ebief difficulty lying in dis- 



PiG. 614 . — Fibrojia or Eight Ovary with Twisted Pedicle and Ascites. 


Patient, age fifty-three. Operation, right salpingo oophorectomy. Eecovery. 

tinguisbing tbe dermoid from a polycystic tumor, and tbe difference in 
consistence being no aid since tbe contents of tbe dermoid are often liquid and 
appear about as fluctuant as water. 

A larger dermoid, more or less spherical and usually unilateral, gives tbe 
impression of a monocyst; its growth has been slow. If the patient is young, 
tbe chances in favor of a dermoid over an ovarian cyst are increased but with 
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tlie reserve that the likelihood of sarcoma is then gi’eater, A dermoid is more 
likely in the colored races. 

Where attended with inflammatory sequela?, it is painful on pressure. 
Kiister states that a dermoid is more likely to float out in front of the uterus 
and in close contact with the abdominal wall. An ovarian tumor, not rotated 
and the seat of an active inflammation with elevated temperature, is apt to he 
a dermoid. The occasional cases in which hairs appear in the bladder (pilimic- 



Fig. 015. — Fibroid Tumor. 

Coarse enlargement of ovary, with numerous sulci and vessels coursing over surface from 
hilum. Uterine tube and mesosalpinx seen above. X %. 

tion) and rectum, of course proclaim the diagnosis. An x-ray in a number of 
instances ought to show the shadow of bone or teeth. A tendency to emaciation 
must have its weight. Once the diagnosis was made unexpectedly by a vaginal 
puncture, thinking the fluctuating sac choking the pelvis and bulging into the 
vagina was an abscess. The discharge of fatty matter at once revealed the 
true nature of the case. 

In small monocystic tumors in the pelvis, the dermoid must be listed for 
differential diagnosis. When the tumor is adherent, when there is a history 
of pelvic pains lasting some years, and when the walls of the tumor are 
evidently thicker than those of a graafian follicle cyst, a probable diagnosis may 
be made. 
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Teratoma is closely allied to a dermoid and is often called an embryonic 
or, again, a malignant dermoid. It is solid and usually gi*ows rapidly, mani- 
festing its malignant character by widespread metastases. 

The teratoma contains meso-, ecto-, and endo-dermal elements, and is con- 
glomerate in appearance; the component elements are never isolated as in a 
dermoid but exhibit a wild type of cell gTOwth and proliferation. 

The clinical course is that of any malignant ovarian tumor, aside from the 
fact that it appears in younger women and in girls. A differential clinical 
separation from ovarian carcinoma is practically impossible; the elucidation 
must come from the laboratory. 



No normal ovarian stroma. Tumor composed of compact fibrous tissue with scattered 
small blood-vessels. Entire tumor stained red with Van Gieson’s stain, showing absence of 
nuclear fibers. X 100. 

IV. Connective-Tissue Tumors. — Fibroma is among the rarest of pelvic 
tumors and characterized by an indefinite multiplication of all the connective- 
tissue elements of the ovary at the expense of the other histological components. 
The mass thus becomes a fibroid ovary W'hich may further contain degeneration 
cysts, dilated blood spaces, and lymph-spaces. Figure 614. 

The warp and the woof of the intimate elements make for extreme density. 
At times almost bony, it is white or pinkish and covered with smooth peritoneum 
and lobed by deep and shallow furrows. Figure 615. It is never bedded like a 
uterine fibroid in such fashion that it can be shelled out. There is no line 
of demarcation from the ovarian stroma. Calcification is rarely found, usually 
in small masses of phosphates and carbonates of calcium. A large one as 
described by J. W. Williams (Tr. Am. Gi/nec. Soc., 1893, 18) in which the 
tumor of the right ovary was 7 by 6 by 5 centimeters, weighed 220 grams, and 
was like ivory. A calcified corpus luteum was found on the dissecting table, 
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in an aged negi’ess ; it was spherical, Avhite, spiculate, about 1 centimeter in 
diameter; when the shell, about 1 millimeter thick, was broken, the smooth 
interior was found filled with a watery fluid. 

A specimen, Fig-ure 617, from G. S. Peck of Youngstown, Ohio, is an 
almond-shaped ovarian calculus, partly enveloped in a thin fibrous capsule, 


microscopically composed of fihrillated 
tissue, poor in nuclei, with calcareous par- 
ticles scattered through it. The stone, 
itself, is made up of chalklike material, 
containing a large amount of calcium phos- 
phate, Avith traces of the oxalate and car- 
bonate of calcium, magnesium phosphate, 
and organic matter (Aldrich). 

In the first ten thousand gynecological 



admissions at the Johns Hopkins Hos- 
pital, there Avere ten large fibroid oAnries 
and three small calcified tumors. Loehlein 


Pig. 617. — Calculus of Ovary, Seen on 
Its Two Surfaces. 

Case of G. S. Peck. X 1. 


found seven in 112 ovarian tumors; Orthmann has described pure myomata. 

Ascites is usually present, except when the groAA'th is small, and forms one 
of the .striking characteristics. It was noted in all the above but one AAFere the 
tumor Avas only as big as a Avalnut. Four out of ten with a large ascites had 
been tapped before entering the clinic. In one, the ascites persistently returned 
in spite of five tappings done to relieve the severe dyspnea ; she was thought 
by competent medical authoiity to have an advanced cirrhosis of the liAm*. 
There is usually no pain referable to the tumor. 

As pointed out by T. S. Cullen, the ascitic fluid is caused by partial torsion 
of the ovai’ian vessels. The patient usually applies because she has noticed a 
lump or solely because of the ascites. 

The sloAv gTOAvth goes on for years ; the average size is that of one or two 
fists, but August Schachner had one in a negi’ess of thirty-five, weighing 14 
pounds (Am. J. Ohst.^ 29). 

Diagnosis is made by noting the hard pehac tumor lateral to the uterus and 
attached by a pedicle to the broad ligament and accompanied by ascites, Avithout 
cachexia. In five out of ten, the age was over fifty, the average being forty- 
eight. In four Avith large fibromata, not past the menopause, there was either 
amenorrhea or excessiin menstruation. 


The small tumor in Figure 618 was a fibroid of the ovary, almost chalky 
Avhite, with a feiv fine superficial Anssels, associated Avith a little pedunculated 
fibroid of the utero-ovarian ligament, a small subserous uterine fibroid, and 
pelvic inflammatory disease. 

Sarcoma is one of the rarer tumors; the sarcoma diagnosed upon a purely 
clinical basis usually proA’-es to be a fibroma. They are usually spindle-celled. 
Other varieties are angio- and carcino-sarcoma. They are either cystic or solid. 
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The gross appearance, like the fibroma, may resemble a coarse hypertrophy 
of the ovary, ovoid, often flattened and lohiilated. The surface is usually 
smooth, whitish, bluish, or 'flesh-colored, often traversed by large veins and 
sticking to surrounding structures. Softer tumors of brainlike consistence tend 
to rupture and bleed freely, even on the most gentle handling. On section, the 
more solid tumors appear white, pink, or yellow from fatty degeneration; 



Fig. 618. — Partially Calcified Fibroma of Eight Ovary. 

Tumor springs from inner ovarian border and is dense, chalky, and white, with a few 
%'essels on the surface. Small fibroma of utero-ovarian ligament detached from ovary. 
Viewed from behind. X 1. 

hemorrhagic areas are common, small cyst cavities are often present. In a 
child of twelve, the brainlike solid elements lay at the hilum, and the capsule of 
the ovary was floated up by an accumulation of fluid escaping into the abdomen 
through a small opening. The spindle-cells lie in irregular bundles radiating 
in every direction. 

In an angiosarcoma the cells lie concentrically around the thin-walled 
blood-vessels. 

It is not always easy even microscopically to differentiate sarcoma from 
carcinoma of the ovary. 

Sarcomata of the ovary are the commonest of the large tumors in youth. 
Bland Sutton collected twenty under fifteen years of age ; a girl of twelve, the 
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youngest, liad a cystosarcoma and died of recurrence about a year after opera- 
tion. On tbe other hand, out of one hundred ovarian tumors in women over 
seventy, there was one sarcoma. In thirty-six collected by Olshausen, five were 
under twenty, nine were between twenty and thirty, eighteen between thirty 
and forty, and four between fifty-eight and sixty-seven. In younger patients, 
the round cell predominates, the spindle-cell becoming commoner later. The 
chief characteristic is rapid gi'owth, ascites, and obvious loss of health. 

A cystic sarcoma may be soft enough to impture under moderate pressure 



Fig. 619. — ^Angiosarcoma of Left Ovary with Metastasis into Uterus. 

Ovarian tumor on left side intimately .adherent to uterus, and made up of fibers running 
parallel. Uterus thrice enlarged; walls are twice normal thickness and studded with irregular 
lobulated and prominent round masses of waxy appearance. Portions of unaffected right 
ovary and tube seen to right of uterus. X %■ 

in examining. In one, an extensive hemorrhage occurred from just such a 
rupture, and the patient was barely saved by a prompt operation with an 
infusion. 

Metastases distributed through the veins are found in the stomach wall, 
peritoneum, pleura, and intestines, while the tumor spreads rapidly by con- 
tinuity and contiguity, until broad ligament, nteims, and surrounding parts are 
hopelessly infiltrated and death brings relief from exhaustion. 

One patient. Figure 619, the mother of two children, had had a grinding 
pain for six months in the left ovarian region and noticed a groivth. A large 
firm bilobate angiosarcoma of the left ovary with enlargement of the supei’ficial 
veins was found, apparently continuous with the uterus. This was so adherent 
in the pelvis that it could not be completely detached, but tore out in peculiar 
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parallel fibers. The enlarged uterus was invaded by continuity and apparently 
by metastases in globular, polypoid, and fingerlike masses. The ovary was 
reniform, 16 by 10.5 centimeters, and consisted of a series of light red and pale 
fibers like muscular tissue ; in the center of each fiber was a blood-vessel with 
an inner lining of endothelium ; in places, a muscular coat with eight to ten 
layers of spindle-cells immediately surrounded it, lying parallel to the vessel. 
The uterine mucosa was intact. She recovered to die some months later 
of the continued growth. 


PAROVARIAN CYSTS 

Parovarian cysts originate in the tubular remains of the embryonic 
Wolffian body, between the layers of the mesosalpinx, . Figure 620, between 



Fig. 020. — Parovakian Tubules. 

One large and several smaller parovarian tubules lined with cuboidal epithelium and 
surrounded by layer of smooth muscle. Slight cystic dilatation of larger tubule. Externally 
fibrous tissue of parovarium. X 20. 

uterine tube and ovary ; continuing to grow, they either fonn free pedunculate 
tumors rising up into the abdominal cavity or thrast themselves down between 
the layers of the broad ligament and then up into the abdomen or lie wholly 
behind the peritoneum. In 57 6 tumors of the ovarian group, twenty-one were 
parovai’ian, three of which were bilateral. 

The tubules of the parovarium, 1 millimeter in diameter or less, are readily 
seen by holding the mesosalpinx up to the light while separating tube from 
ovary. Histologically, the tubules are surrounded by two layers of spindle- 
cells which are apparently nonstriped muscle-fibers ; the lining is one layer of 
cuboid or low cylindrical epithelium often ciliated. 

The cysts va“’' in diameter from a few millimeters to 20 or more centimeters. 
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Fig. 622. — Parovarian Cyst, Showing Transltjcency and Characteristic Eelations op 
Uterine Tube, Greatly' Lengthened and Sprei\d Out on Surface of Cyst. 

No mesosalpinx; fimbriated end pulled out longer than tube itself, describing an arc. Note 
double set of vessels, siqierficial and deep. Pedicle at area uncoveied by peritoneum on right 
upper surface. Slightly irregular surface seen on outline just to right of pedicle is ovarv 
spread out on tumoi suiface. X Vi. 



Fig. 623. — ^Parovarian Cyst with Subsidiary Cy'sts Ly'ing Beneath Tubo-ovarian Fimbria, 
Weighixg Down Fimbriated End oi’ Tube, and Separating it from Ovary', Seen on 
Right, Under Isthmus or Tube. X 1. 

'I -i 

\ 
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s§venty-five and the youngest, eighteen. The majority were about thirty-five. 
The average number of children to the married women was 3.5. 

The cyst is commonly under the outer extremity of the uterine tube, sepa- 
rating the fimbriated end from the ovary as the tumor grows and acting as 
an efficient cause of sterility. In one instance there were two cysts, 2.5 centi- 
meters in diameter, in front of the tubo-ovarian fimbria, and a third of 3 
centimeters at the uterine end of the tube. Small cysts are usually sessile, 
situated obviously between the broad ligament folds. One, however, about 



Fig. 624. — Ovakiax and Parovarian Cysts of Same Side. 

Above large, translucent, lobulated tumor. Lower tumor unilocular ovarian with thick 
walls. Operation. Eecovery, 


3 centimeters in diameter, had a pedicle 1.5 centimeters long under the fimbria. 
TJtero-ovariau ligament and uterine end of the tube are never widely separated 
even when the tube is 43 centimeters long, as in one. 

The growth is slow and the cyst is flaccid ofteuer than an ovarian monocyst. 

The pedicle may be several centimeters long, occupying the breadth of the 
broad ligament. A long pedicle may undergo torsion, as in ovarian tumors. A 
remarkable instance, involving the tube and producing a hemorrhagic infarct of 
both tube and cyst, is shown in Figure 627. 

Prominent sjanptoms necessitating operation are the inconvenience of size 
and pain, described in all but three as dull and bearing down or parox;>'smal 
and sharp. Adhesions were found in most. 

The diagnosis is made by recalling the fact that growth is. 'slow; the surface 
is smooth without bosses of seeondaiy cysts ; it is not tense I'ke a” rian cyst ; 




Fig. 625. — Parovarian Cyst Bulging out on Both Sides of Tube and Attached to Isthmus 

BY Bands of Adhesions. 

Tubo-ovarian fimbria splinted over surface of cyst; on its upper surface an accessory tube 
with two pedicles. Hj’datid well-shown; ovary lies intact beneath tumor, X !• 



Fig. 626, — ^Parovarian Cyst. 

Mesosalpinx spread out on both sides of tumor, which is developed more in its outer part, 
widely separating tubal ostium from ovary. Hydatid seen above. X %. 
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when large, it is symmetrically disposed in the abdomen which is flattened or 
eylindroid. The percussion wave is less sharp tlian in a tensely filled sac and 
conveys the impression of a single sac with thin walls. 

On opening the abdomen, the clear monocystic accumulation of serum of an 
encysted peritonitis must not be mistaken for parovarian or other cysts. A 
large bleb of this sort is shown in Figure 628, 



Fig. C27. — Parovakias- Cyst avith Twisted Pedicle; with I-Iejigrrhagic Txfakctio.v of tue 

Uterine Tube. 

Ovary intact, together ii’ith small portion of uterine end of tube. X 1. 

Papillary parovarian cyst is rare ; the monocystic papillary cystadenomata, 
howevei’, are undoubtedly often registered as parovarian cysts under a habit 
of ascribing all monocystic tumors to the parovarium without critical ex- 
amination. 

Pfannenstiel found three parovarian papillary cysts in forty-eight papillo- 
mata ; two were unilocular and thin-walled, as large as a uterus at term. The 
cyst contents were typical of parovarian tumors, and the ciliated epithelium 
inside was well preserved. The papillary masses are usually small and few. 
In two out of the three, the tumors had existed for twelve years ; there was no 
evidence of malignancy in any instance. 
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HYDATID OF MORGAGNI 

Hydatids of Morgagni (appendix vesicularis, Kossmann), wliile not strictly 
belonging to the ovarian tnmor group, lilce the parovarian cysts, are naturally 
associated with it for important clinical reasons. 

A variety of interesting affections of the little pedunculate vesicular organ 
which hangs from the anterior surface of the broad ligament at the end of tlie 
longitudinal canal of the parovarium, sometimes known as the hydatid of 



Fig. 628. — Subperitoneal Cyst Deveeoped Entirely froji Peritoneuai. 

Type of cyst frequently met in pelvic inflammations. X 1. 

Morgagni, have been noted. There was not one with any condition likely to 
interfere Avith health. The little organ, sometimes ovoid, sometimes spherical, 
is about 8 millimeters in diameter j again it appears as two vesicles fused with 
a slight constriction between them, in which lie the tiny'’ vessels and spine of the 
pedicle tissue. The length of the pedicle varies from nil Avhen sessile to 10 or 
12 centimeters, the aA'^erage length being about 3 centimeters with a thickness 
of 2 millimeters expanded at the base. Long pedicles are often almost thread- 
like. Little vessels are al’v\'ays seen ascending the pedicle and distributed over 
the pellucid surface of the diminutive body. When the pedicle is long, it is often 
found hanging over the tuho-ovarian fimbria, between the tube and the ovary, 
explaining the folloAving condition twice seen. The fimbriated end of the tube 
had adhered to the tubo-ovarian fimbria, except at a point close up under the 
tubal orifice, where the pedicle of the hydatid passed under it ; by pulling on 
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this pedicle it could he drawn to and fro for about a centimeter, .'with a 
movement suggesting the trochlear muscle of the eye, the vesicle being free on 
the other side. 

Several times the pedicle has been found tied in a single knot about its 
middle without interfering with the circulation. In one ovarian cyst, the 
pedicle of the hydatid was found tied around one of the fimbria of the uterine 
tube, which was dead white in appearance; there were a few adhesions around 
the pedicle at the point of constriction ; the vesicle itself was wanting, Figure 
629. The condition is explained as follows: A loose knot was made by the 
movable organ on its long pedicle ; one of the fimbria fortuitously slipped into 


Pedicle of liydatid 



Ov. fimb. (fatty degenerated-) 


I he koo t,i 



enlarge 


d. 
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Fig. 029. — Pedicle of Hydatid Tied abound Fimbkia ; Showing Also Appearance of White 

Fatty Degenerated Fimbria. 

Eight figure shows adliesion to pedicle and knot ; enlarged. 


the loop as it was pulled up by the hydatid and caught and strangled; the 
vesicle, and the distal part of the pedicle, also strangled, dropped off, leaving 
the knot as found fixed by a little adhesha peritonitis. In one there was a 
hemorrhagic infarct of a large left hydatid with a long pedicle several times 
twisted and almost severed. In another, the long pedunculate left hydatid was 
adherent to the sigmoid flexure above the pelvic brim, forming a large loop, like 
a long hand of lymph. 


mFLAmiATOBY CYSTS 

This group is excluded from discussion here, being fully considered under 
gonorrhea and tuberculosis. 

Clinical Course. — The tendency of all ovarian tumors is continuous gi-owth, 
filling first the posterior quadrant of the pelvis of the side from which they 
spring, then the whole pelvis, rising into the abdomen and gradually encroach- 
ing upon it from below upward. 




Fig. 630. — Multilocular Ovarian Cyst in a Negress. 
Aspiration. Death without operation. Autopsy. 
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Small tumors displace the uterus, first pushing it to the opposite side, then, 
with* further growth and traction on the pedicle, drawing it toward the side to 
which it is attached; if the uterus is adherent it may he pulled up into the 
abdomen with the tumor (ascensus uteri). 

The bladder is displaced, first becoming gibbous then expanding up into 
the abdomen or forced down into the vagina in a multipara ; small adherent 
tumors or lai’ger ones pressing on the pelvic floor and brim often compress the 
ureters and cause hydro-ureter usually of low grade. The rectum also is 
compressed, and in the large tumors the other intestines are crowded up under 
the ribs and otit at the sides, and digestion , is interfered with. 

The largest tumors push out the abdominal wall in every direction and hang 
pendulous or spread out the ribs like great wings (alate chest). Women thus 
afflicted often have marked edema of the legs and suft'er so from the weight 
and from dyspnea that thej^ keep to the bedroom and are sometimes even 
compelled 'to live sitting up in a chair to be able to breathe, Figure 630. 

Diagnosis. — In diagnosing an ovarian tumor, three questions are pro- 
pounded : 

1. Is there* a tumor ? This is usually easy to answer by a vaginal examina- 
tion, which reveals a well-defined mass or cyst lateral to or behind the uterus ; 
if it is large, it is often only too obvious and' can be felt and outlined by 
percussion of the abdomen. 

Patients constantly mistake tympany for a tumor and on appealing for a 
decision, almost invariably add that the 'Tumor’’ is large at times and then 
grows smaller. Occasionally tympany does simulate to an extraordinary degi*ee 
the configuration of an abdomen carrying an ovai’ian cyst, but a little palpation, 
demonstrating the uniformit}" of the resistance in all parts of the abdomen and 
a few resonant percussion taps over the "tumor,” dispel the illusion. 

In the rare event of an ovarian tumor containing gas and therefore tym-< 
panitic, a discrimination between this and intestinal tympany will be made 
by the evidently gi*ave condition of the patient coupled with a significant vaginal 
‘examination which reveal the tense cyst wall and its relations to the iiterus. 

It is often hard to find the polycyst in a fat woman, wfflere the examiner 
may mistake a mass of fat for a tumor ; furthermore, a tumor of medium size 
with a pedicle easily escapes ohservation. 

The rule is never to conclude that there is a tumor until indisputable evi- 
dence is secured and it is clearly felt on palpation and outlined by percussion 
and above all until its connection with the broad ligament, and so, indirectly, 
with the uterus, is manifested bj’' a satisfactory pelvic examination. Where 
there is doubt, never express an opinion at a single examination. Frequently 
what was missed at first appears obvious at the next visit ! Anesthesia, gas, 
with ether at times, is a sine qua- von where certainty' is not attainable ; this 
gives an opportunity to examine both uterus and broad ligaments minutely 
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through the emptied rectum. Outlining and palpating normal ovaries negative a 
tumor diagnosis. 

Occasionally an ovarian tumor, as large as one or two fists, with a lono' 
pedicle, slips into the abdomen and hides in the fiank where it escapes observa- 
tion unless systematically sought for in this locality, palpating both flanks 
between the hands as well as having the patient walk around . and then 
examining her standing and immediatelj'^ ujjon lying down. 

2. Is the tumor ovarian? The differential diagnosis of an ovarian from 
all the_ other lower abdominal tumors must he effected hy the discovery in the 
particular case of characteristic features and hy noting the absence of those 
features peculiar to other growths. The method of diagnosis will vary according 
as the tumor is small and intrapelvic or large, from the size of a. child^s head 
upward. 

The ovarian tumor is dull on percussion all over its convexity, while it is 
surrounded by a corona of resonance above and laterally ; it is dull below on the 
pelvic side, the dull area pointing to its habitat. 

The cystic ovarian tumor is attached to the broad ligament by a pedicle 
which can at times he felt per rectum; it replaces the normal ovary of the side 
from which it springs. It is displaceable downward but is limited in an upward 
excursus. 

Upon finding a normal ovary on one side and none on the other, but in its 
place a tumor, the diagnosis is relatively certain. 

When the conclusion is reached that a tumor is pelvic, its nature may be 
difficult to deteiinine. A differential diagnosis must then be made betAveen the 
ovarian and the various uterine and retroperitoneal tumors, not forgetting an 
overdistended bladder. A patient brought a long distance for operation had 
nothing hut a distended bladder, and was relieved at once by a catheter! 
Again, all preparations were made to extirpate a big parovarian cyst, but it 
proved in the nick of time, just before operation, to be an overdistended bladder. 
There is something characteristic about the very appearance of an OAnrfull 
bladder, Avhich forms an elongate medial oAnid more markedly prominent just 
above the symphysis than any similar ovarian tumor. A bimanual examination 
of such a “tumor,” palpating between the anterior vaginal and the abdominal 
Avails, will immediately arouse suspicion in one of experience. An invariable 
custom of passing a catheter just before operation Avill prevent mortifying 
mistakes. 

Ketroperitoneal tumors are usually unyielding and fixed by a broad base, 
and their nature becomes evident if the rectum is much displaced. 

Pregnancy and uterine tumors are often confused with ovarian growths, but 
such mistakes can occur hut rarely if in every instance in a careful bimanual 
examination the uterus is outlined, especially resorting to anesthesia Avhen 
there is a lingering doubt. 

A tuberculous encysted peritonitis may resemble an ovarian cyst, but there 
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is an indefiniteness of outline about the enlargement, and peculiar, irregular 
areas of tympan^^ and' dulness, and slight mobility; moreover, the areas of 
dulness are apt to vary from time to time. A crinoline tracing helps to detect 
slighter variations. Tubercles can sometimes be felt through the thin rectal 
•wall, and the temperature is usually elevated. 

A lai’ge cystic kidney may I’ai’ely extend from diaphragm to pelvic floor, 
closely resembling an ovarian tumor. It must, however, be borne in mind that 
the kidney is very unilateral and reaches up under the ribs of one side and has 
the tympanitic displaced colon in front of it. 

Small ovarian tumors lie to one side of or behind the uterus, usually en- 
dently cystic and fluctuant, movable, and distinct from the uterus with which 
the connection can be traced by the utero-ovaidan ligament. The difficulty is 
greater when the growth adheres to the uterus ; the tumor is, however, usually 
lateral and fluctuant, and, in addition, the firm uterine body can be outlined 
independently ; careful palpation also shows slight independent mobility. The 
puzzle of a fecal mass or a scybalous nodule, felt pe?' vaginam, is at once resolved 
by a rectal examination. 

Ovarian tumors of medium size, from a* child’s head to a uterus at term, are 
often best differentiated by outlining the other abdominal and pelvic organs by 
palpation and percussion to exclude their participation and then by gi’asping the 
cervix with a tenaculum forceps and pulling it down, by which means per- 
ceptible traction is made upon the tumor; again, the cervix is gi’asped and 
pulled well down toward the outlet, while the tumor is pulled simultaneously 
up into the abdomen when the forceps held lightly is seen to ascend in the 
vagina. This demonstration of the presence of a tumor is the most dramatic and 
illuminating of all the signs. A fibroid tumor moves the forceps at once and 
the forceps move the tumor, while in an ovarian tumor there is an interval 
before the pedicle is taut and pulls. In case of a suspected fibroid, do not pull 
the cervix down before handling, the tumor. 

A tubal tumor is thin-walled, elongate, or sausage-shaped; differentiation 
is not always possible. 

Ascites is sometimes taken for an abdominal tumor, and a mistake is likelier 
when a malignant pelvic tumor is overlooked. When ascites is due to a pelvic 
tumor, a mass will be felt per vaginam- or per rectum-^ while the ascites gives 
the usual signs in the abdominal examination. 

3. What kind of ovarian tumor is present? In general a cystic tumor is 
easily distinguished from the solid by the obvious resistance of the latter and 
by its association with an ascites. 

Among the cystic tumors we have to distinguish the cystadenomata (the 
common multilocular ovarian cysts), cystic papillomata, dermoid e,ysts, par- 
ovarian cysts, cystic carcinomata, and cystic sarcomata. 

A multilocular cyst is often distinguishable by the eye alone. The chief 
difficulty arises when a polycyst, with one large cyst, follows its natural tend- 
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ency to rotate in order to adapt its contour to the concavity of anterior 
abdominal walls. A polycyst often feels thicker on palpation, and its contents 
seem more viscid ; a careful search in the flanks sometimes reveals irregular 
bosses, and a vaginal examination, a conglomeration of cysts. Differences in 
tension are also revelatory. 

Small superficial papillomata are sometimes recognized by excrescences 
felt by vagina or rectum, as Avell as by the association of an ascites with a small 
fixed tumoi. When the pelvis is choked and there is ascites and discrete nodules 

r ----- 
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Fig. 631. — ^Loxg Pedicle of Papillary Ovarian Adenocystoma. 

Tube aboie, with cyst (hydatid of Morgagni) under its fimbriated extremity. X %• 

(implants) are felt, especially in the omentum, there need be no doubt as to 
the nature of the trouble. 

Kiister asserts that a dermoid tumor tends to float up in front of the uterus; 
it is also a tumor of slow growth, usually monocys.tic, rarely very large, com- 
moner in children and young women, and painful at times, 

A parovarian cyst both to touch and by its uniformity is plainly unilocular 
and thin-walled. 

Cystocarcinomata and cystosareomata are unilocular cysts, often with thick 
resilient walls ; in their earlier stages they are without characteristic features, 
but later, ascites, emaciation, and cachexia, and, it may be, meUst&ses 
supervene. 




Plate X. — ^Hemorrhagic Ovariax Cyst. 

Lar"o cystic tumor ivitli pedicle twisted half way around, causing hemorrhagic infarction 
occupying two-thirds of cyst wall. Hemorrhage also into some of the cystic loculi. X !•;. 
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Among the hard tumors, we diiferentiate the solid cai’cinomata from 
fibromata and some sarcomata. 

A fibroid is single, dense, and movable, with ascites and without con- 
stitutioual depression, in marked contrast to the loss of appetite and strength, 
the emaciation, cachexia, and edema often noted in the maliguant gi’oup. 

The carcinoma usually involves both ovaries, is more or less fixed and hard 
and nodular. 

Metastases are, of course, pathognomonic. 

Complications . — Rotation of Pedi-cle . — Ovarian tumors are attached to the 
broad ligament by the anatomical structures supporting the normal ovary which 
become the more or less lengthened pedicle. 


Ms 




Fig. 632. — Diagraji of Eelations of an 
Intraeigamentary Cyst to Anterior 
AND Posterior Lay'ers of Peritoneum 
of Broad Ligasient. 

Red line {P, P) is peritoneum, of which 
Ms, Ms is niesosalpin.Y, layers of ivhich are 
widely separated, while uterine tube {FT) is 
spread out fiat on its surface. 


Fig. 633. — Adherent Cyst of Ovary; a 
IMimicry of Intraeigamentary Cyst. 

Uterine tube (/T), mesosalpinx (Ms), 
and pelvic peritoneum {P, PF, P) adherent 
to cyst on all sides. Dotted line and arrow 
indicate level of pelvic brim. 


The structures concerned in the pedicle are the mesovarium, the utero- 
ovarian, and the infundibulopelvic ligaments, the mesosalpinx, the uterine tube, 
and the broad ligament, each deserving consideration as the treatment is simple 
or difficult according to the character of the pedicle and its component 
structures. 

Occasionally the mesovarium is pulled up with the utei’o-ovarian ligament 
to fomi a pedicle 6 or 8 centimeters in length. Figure 631. Again, the tumor 
(usually parovarian) develops in the outer part of the mesosalpinx and the 
ampullar part of the uterine tube lies stretched on its surface. Figure 632. 

In contrast to the tumors lying between the layers of the broad ligament 
without a pedicle, is the pseudoligamentary ovarian tumor, the size of a fist 
or a child’s head, imprisoned in the pelvis beneath the tube and the mesosalpinx 



Fig. 634. — Pakasitic Ovaeiaw Ctst of Left Sidi 


Cyst rolled upward, showing under surface anc 
place of left tube and ovary in pelvis is seen detach 


WITH General Peritoneal Carcinosis. 

atrophied pedicle with uterine tube. In 
d uterine end of pedicle. 
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wliieli it pushes up until the mesosalpinx covers it like a hood ; a similar effect 
is due to broad ligament adhesions, covering in the tumor (Pawlik), Figure 633. 

Long-pedicled, spherical, nouadherent cjsts are peculiarly liable to rotation 
and strangulation, with a hemorrhage into the interior even laige enough to 
cause death. If a woman survives, the entire blood supply may be cut off’ and 
gangi’eue ensue. 



Fig. G35. — ^Left Ovajuax Cyst with a Twistf-d Pedicle, Ixcludixg Uteeixe Tube, Ovarian 

Ligament and Round Liga.ment. 

Area of hemorrhagic infarct well shown in pedicle and adjacent cyst wall. X %• 


The symptoms of strangiilation are sudden pain, pallor, and sometimes 
fainting, with sudden enlargement of the tumor which becomes tense and 
painful. The tumor of Plate X Avas from a Avoman over seventy, Avho Avas 
seized Avith sudden severe pain and nausea, Avith SAvelling and marked sensi- 
tiA’^eness of the abdomen from a half twist in the pedicle and a hemorrhagic 
infarct, occupying tAA’o-thirds of the Avails of the large cystic tumor. 

If the patient survives the onset, she may then show a progi’essive weakness, 
be confined to bed, and deA^elop peritonitis; later the cyst, originally free, is 
invested in adhesions. Suppuration may then supeiwene Avith chills and high 
temperature. Parely, the pedicle atrophies, becomes detached, and the tumor 
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passes into a parasitic existence. In Eigiire 634 there were ascites and extensive 
carcinosis, and the cyst was simply aspirated to relieve pressure. Another 
Figure 636, had hemorrhage' adjacent to the twisted pedicle in the cyst walls. 
The twisted short pedicle occluded the uterine tube and, what is quite rare 
the round ligament was caught in the twist. 

0. Kiistner {Geniralhl. /. Gyndh., 1891, Ho. 11) believes that right 
ovarian tumors usually rotate from left to right and left tumors from right 
to left. In four on the right side, he found the twist following his rule, and 
in six left-sided tumors, he noted it in five. 



Pig. 636. — ^Pedicle Untwisted to Show Its ANATOJncAi, Elejients, Extent to Which 
Round Ligament is Involved, and Hemorrhagic Infarct, x %■ 

Cystic Rupture . — This occurs spontaneously or from a contusion as in 
falling downstairs or from a chair, accidents to which women with large tumors 
seem peculiarly liable. * 

If a large blood-vessel is torn, de'ath ensues. If the cyst contents are 
bland, as in most parovarian cysts, they are rapidly absorbed and thrown off 
with a high degree of polyuria lasting for some days. An irritating fluid pro- 
vokes peritonitis and adhesions, papillomata are disseminated, and ascites 
follows. 

A rarer rupture is a pinched-out hole with tough pseudomucinous fluid 
oozing slowly out. In one, the hole was found plugged from within by a little 
flaccid cyst. 

Treatment. — The proper treatment is extirpation as soon after the discoveiy 
f the tumor as the physical condition of the patient permits, the reason for 



TTBIOES OF THE OVAEIES 


such promptitude lying in the impossibility of stating that the tumor is assur- 
edly not malignant. Here truly a stitch in time saves nine, or ratlicr saves tlie 
undertaker, 

A salutary lesson was learned in this connection from a fine active young 
woman with a little ovarian tumor on the left, not as large as a lemon, who was 
so well and had such a horror of surgery that the pressing advice of friends 
not to mention tumor was followed, under the proviso that she remain under 
obseiwation. She was next seen a year later, with the pelvis choked with 
papillomata and implantations on the peritoneum, only to die a few weeks 
later. 

An apparently harmless cyst may rupture at any moment and disseminate 
the seeds of a carcinoma or papilloma over the peritoneum. By waiting, the 
further risk is incurred of a torsion of the pedicle and hemorrhage. With delay, 
also, inflammatory changes supervene, adhesions form, or the cyst, suppurates, 
and an operation which might have been short and simple at first becomes pro- 
tracted and embarrassed by complications. Other sequelm of delay need not 
be listed. 

The reasons inducing patients to seek relief were tumor” in forty-four 
cases, the increasing size of the abdomen in twenty-seven, pain in twelve, edema, 
dyspnea, and tachycardia in four, and exhaustion and weakness in one. 

Age is not a valid reason for refusing an operation, for out of one hundred 
over seventy, in the hands of fifty-nine surgeons, many in the early evolutionary 
years of aseptic surgery, only twelve died. (H. A, Kelly and ilary Sherwood, 

• Ovaiiotomy in the Aged,” Johns Hophins Hosp. Ihp., 3.) 

It is important to note that the number of malignant cases aft’ecting the 
permanency of the result in this group was small. The classification was: 


Nature of Tumor 


Nv-mher of Cases 


Multilocular 
Unilocular 
Parovarian 
Dermoid . . 
Tuberculous 
Fibroma . . 
Papilloma . 
Sarcoma . . 
“Cyst” ... 
“Tumor” . . 


60 

12 

3 

2 

1 

2 

3 

1 

7 

0 


100 


The results in eleven over eighty, as collected by Bland Sutton (Surgical 
Diseases of Oraries, 1S96), are remarkable; in the hands of ten operators, all 
recovered. 
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There are also cogent reasons for removing a tumor as soon as practicable 
in young children, where the growth is rapid, the space is small, the walls are 
tense, and the liability to malignancy (sarcoma) and rapid dissemination 
enormously enhanced. Out of one hundred fifteen years old and under, col- 
lected by Sutton, from many operators, there were forty-one simple cysts and 
adenomata with three deaths, thirty-eight dermoids with five deaths, and 
twenty-one sarcomata with seven deaths. There is a notable variation in the 
kinds of tumors in the two tables, sarcomata in children foi-ming nearly 20 
per cent as contrasted with one in the old; in the children, too, there is a 
relative increase in the dermoid tumors, thirty-eight in one hundred, while in 
the aged, the ratio is two to one hundred. The increased mortality in youth 
is due to sarcoma. 

The good or ill condition of the patient naturally militates for or against 
the operation. Where she is much reduced or has any chronic disease of vital 
organs, the chances are lessened ; mere increase of danger, however, ought never 
to prevent a conscientious operator from assuming necessary risks with proper 
discrimination. By assiduous attention, rest in bed, and regulation of the 
emunetories, a patient, whose vital resources seem at first depressed below the 
safety line, often improves and passes the ordeal. “Heart disease,” speaking 
generally, is a serious disadvantage only in protracted, severe operations; a 
slight albuminuria with easts often clears up after ablation of the tumor. 

An uncertain diagnosis, too, deteiu the surgeon. Doubtful cases should at 
least be given the benefit of an exploratory incision, when in s’ome the disease 
will prove not to be an inoperable carcinoma or papilloma but tuberculosis; 
again, occasionally, a malignancy will be relieved unexpectedly by complete 
extirpation. 

It is often well worth while, even when all the disease cannot be removed, 
to take out the mother tumor, relieving pressure and ascites. Occasional 
complete recoveries take place from- a disseminated papilloma. 

Tapping an ovarian cyst, so common in the hands of our honored sires, is 
scarcely justifiable nowadays. In rare instances a parovarian cyst has not 
refilled after tapping, but there is? always the uncertainty of the presence of 
papillary elements within. 

Where there is an enormous growth with wide spreading ribs and great 
dyspnea, it may in rare instances be well to tap and reduce the abdomen a few 
days before operation, to let respiration and circulation readjust themselves 
gradually. 

Operation . — The aseptic technique is that common, to all surgical opera- 
tions. The steps follow: 

1. Long median abdominal incisioir, exposing the tumor 

2. Evacuation of cyst 

3. Withdrawal, at the same time liberating adhesions 
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4. Ligation of the jjedicle 

5. Cleansing the peritoncnni if it has been soiled 
G, Closure of abdominal wound 

The risks arc the dissemination of the contents and hemorrhage from the 
ovarian vessels in the infuudihulopelvic ligament which anastomose with the 
terminal uterine artery ycle^it by a genial Chicago doctor the Byron Kobinson 
circle. 

There is a wise growing tendency to remove tumors up to the size of a uterus 
at term through a long incision, say from umbilicus to symphysis, to avoid the 
risk of peritoneal implantations. 

It is advisable to divide the pedicle as far away as convenient from the 
tumor. 

If the bladder exteudd high up, the opening into the peritoneum must be 
made up near the umbilicus. 

In handling malignant gi-owfhs, the first step on opening, the abdomen 
is a careful survey of the entire lield to determine whctlier or not a radical 
operation is advisable. If metastases are extensive and the removal of the tumor 
promises serious dillicultics, it will he bettor to close at once after taking a little 
tissue for the microscope. If the tumor can he removed with comparative safety, 
it would seem better to take it out, and, sometimes, the hotter plan, when both 
sides are implicated, is to remove both ovaries and uterus in one piece down one 
side, across the cervix or vaginal vault, and up the other side, which only takes 
a few .minutes. 

A largo, brainlikc, soft sarcoma begins teJ bleed almost if one looks at it; 
it is best if the bleeding is alarming not to stop to deal with it directly but to 
plunge, as it were, through all obstructions and control 41)0 ovarian vessels near 
the pelvic brim and the uterine at the cornu, then one can proceed more 
deliberately and make the extirpation as com 2 )lete as possible. 

Surgical diathermy must be used to wipe out metastases or any suspicious 
tissue in the pedicle (Chapter XLVIII). 

If there is likelihood of some slight continuous hemorrhage' or serous 
weeping, it is better to drain with a. gauze wick rolled in protective, preferably 
b^' the vagina. 

Adhesion s. — ^I^Iethods of dealing with adhesions are described in 
Chapter XXII. I here detail only a few peculiarities connected with this gi’oujn 

The adhesions to the abdominal Avail, Avhich sometimes cover the AA'hole 
anterior parietes, must he detached Avith deliberate care to avoid dissecting off 
the peritoneum Avith the OA%arian sac. Such a faulty dissection, begins by 
starting in the Avrong plane of tissues and continuing until ncarlj’- the Avhole 
anterior parietal peritoneum is separated from its cellular base. Ordinary 
adhesions can usually be separated by pushing the hand Avith open fingers in 
betAA^een the sac Avail and the peritoneum and opening and closing the fingers 
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with a shearing motion. A blunt dissector is also often handy. Any particu- 
larly dense adhesions are best dealt with by leaving a portion of the outer 
fibrous layer of the sac adhering to the abdominal wall. Omental adhesions, if 
extensive, are usually best treated by sacrificing as much of the omentum as 
may be necessary, even the entire omentum up to the colon. 

In treating intestinal adhesions, ahvays avoid opening the lumen of the 
bowel by cutting through the outer coat of the sac and leaving it adherent to 



Fig. 037. — -Monocystic Tumor of Left Broad Ligamext. 

Tube displaced and spread out on anterior surface of tumor; greatly dilated vessels of 
mesosalpinx beloAV tube. Myoma in anterior uterine wall; adhesions to opposite tube and 
ovary. Dotted line shows part of tumor opposite abdominal incision. X %. 

the bowel — a principle applicable to adhesions small and large and most valuable 
in enucleating densely adherent suppurating ovarian cysts. 

Such was the case in Figure 639, where a suppurating ovarian cyst filled 
the pelvis and lower abdomen and was universally adherent; the ileum from 
the ileocecal valve across to the left side was flattened out on top of the tumor, 
which adhered to its mesentery, as well as over the vertebral column and the 
great abdominal vessels. A complete detachment could not be effected here 
without resecting the ileum ; the complication was met by leaving a cap of the 
outer fibrous coat of the tumor, covering this entire large area. The recovery 
was uneventful. 

Ligating the Pe did e. — In ligating the pedicle, gauze is placed 
under and around it while it is held .up, and two or more fine silk or catgut 
ligatures are passed through the ‘‘clear space” to include the vessels usually 
grouped at both borders. The ties should be placed well away from the tumor 
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to allow plenty of room to remove it without shaving it too closely. The utero- 
ovarian ligament calls for a fine separate ligature. 

In a 5'oung woman it is not necessary to remove the uterine tube unless it is 
spread out over the surface of the tumor. It is a good plan to cut through the 
pedicle with the acusector followed by desiccation of the raw surface to avoid 
leaving a raw surface, lessening the liability to postoperative adhesions. 



Fig. O.IS. — Suptorating AnuKnKXT Ovarian Cyst. 

Showin" extensive nttaclnncnls to uterus, iilndder, omoutuiu, smiill intestine, and mesen- 
tery. Bladder and uterus pulled high up out of the jjolvis hy growth. See also Figure G39. 

Intraligamentary Cyst s. — When the ovarian tumor gi'ows 
partly free into the abdominal cavity and partly dotvn between the layers of the 
broad ligament, there is no real pedicle, but the separation may often be easily 
effected, after ligating the vessels on the side of the pelvic brim and on the 
uterine side, by splitting the peritoneum on a line at a. level with the pelvic brim, 
and then simpl}'^ drawing or shelling the tumor out of the loose areolar attach- 
ments which still hold it in the pelvis. These investing tissues are, as a rule, 
not vascular, the ligatures may be generally dispensed with. The top of the 
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broad ligament is then closed by a continuous catgut suture. If the tumor is 
large and unwieldy, evacuation helps gi-eatly, while small tumors are easier to 
handle intact. 

When the entire mass lies beneath the peritoneum, enucleation becomes 
hai’der, and difficulties increase in direct ratio with its size. 

On opening the abdomen with a large retroperitoneal tumor, the posterior 
and visceral layers of the peritoneum may he found in contact with the anterior 
wall, with the pelvic peritoneum lifted up, rectum displaced, and sigmoid or 
colon pushed far forward. The ureter must be remembered and located early, 


Fig. 639. — Suppukating Adherent Ovarian Cyst. 

Relations of part of cyst wall intimately attaclied to small intestine and mesentery. 



usually at or above the pelvic brim, and then traced in its relation to the 
tumor and kept constantly in view during the enucleation. Evacuation is a 
great help although the dangers of soiling and seeding cannot be overlooked. 
If the ureter is divided it can be closed at once by delicate suturing with a very 
fine needle and finest silk. It is better to cut it obliquely when it will be less 
likely to form a stricture. The most important tissue in the closure is the 
rather loose investing fibrous web in which it lies. 

An intraligamentary tumor in one broad ligament crowds the utenis to the 
opposite side; intraligamentary tumors on both sides push it into the front 
part of the pelvis. 

When both sides are affected, it is usually best, if the adhesions are bad, 
to remove uterms and tumors together either by ligating the ovarian vessels on 



Fi(i. (UO. — l)iA(iiiA.M iiio.M A Casi: ok Intiiaijcaxiicntauv Cyst, Si;i:n FKOJt Above. 

delations of .«t’imra(c(l pcritotieal layer.'; of left broad ligament to cy.'st, and uterine tube 
(/■' T) ppread out on surface, lliglit ovary and tube adberent and tube nttacbed to eyst. 



I'^iG. 041. — DiAGBAjr Showing jrANNEii of Clo.sino up Deficit Left in Enucleation of an 
iNTBALIGAAIENTAItY CyST BY' A CONTINUOUS CaTGUT SUTURE FROJI PeLIHC WALL TO UTERINE 
Cornu. 


783 





786 


GYISTECOLOGY 


one side and so opening up the broad ligament and peeling out and rolling one 
of the tumors with the uterus up and out of the incision, controlling the 
uterine vessels on that side, amputating the utexms in its cervical portion 
securing the uterine vessels of the opposite side, and, finally, easily shelling out 
the second tumor from below upward, clamping the ovarian vessels as in a 
hysteromyomectomy, or, better still, by gTasping the uterus at the right and 
left cornua with stout museau forceps, pulling it strongly up, and bisecting it 



Fig. 644. — Left Dermoid Cyst and Eight IMultilocular Ovarian Cyst with 

Twisted Pedicle. 

Elevation of uterus. 


down into the cervical region when each half is removed separately with its 
lateral burden as described in Chapter XXIV. 

In removing a unilateral intraligamentary tumor, bear in mind that its 
blood supply comes from the identical channels from which it sprang while 
the tumor was small — from the ovarian and terminal branches of the uterines; 
if, therefore, these are patiently sought and secured at once, there need he hut 
little hemorrhage throughout the operation. 

Complicated Case s. — In cases complicated by disease of both 
ovaries, as in the case of multiple dermoids, Pigure 539, cSr where a dermoid of 
one side complicated an ovarian cyst of the other, Figure 641, or where there 
is an extensive fibroid degeneration of the uterus. Figure 645, associated with 
a fibroid ovary, it is better to do a hysterectomy with ovariotomy, removing the 
uterus, tubes, and ovaries in one mass as described. In ovarian papillary 
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timiors, the one safe plan is the remoA^al of tubes and ovaries and uterus as in 
Figure 646. The j)atieut Avill often be benefited even though the whole disease 
cannot he extirpated. After the operation, ascites will return less rapidly. 

0 j) p 0 s i t e 0 V a r y. — The oj)posite ovaiy, if left, ought always to be 
inspected and a careful note of its condition entered in the history. If it is 
evidently diseased, it should always he removed also ; in a young woman, con- 



Fig. C)45. — FinnoJiA of Left Ovary (il/0), with Large IMyomata {M, M) of Uterus (Z7). 

Note smooth surface and coarse exaggeration of form of ovary, large vessels, and dense 
band of adhesion (P') stretching down under its hilum, attaching ft to broad ligament. X %• 

servatism where safe should he the ruling principle, and a tube or a sound piece 
of ovary retained, even if it he but one tube and the opposite ovary. Eesection 
of the ovaiy may sometimes he practiced in dermoid cysts and in an' ovarian 
cystoma like that in Figure 595, if the patient is a young woman, and it 
is necessary to remove the opposite ovary, provided the patient consents to 
remain under observation. 

This question ivas much discussed two generations ago before operators 
realized the effect of a total ablation upon a young ivoman. Back in the 
eighties, I counted over one thousand ovariotomies and selected those done in 
young women. My memory is that in thirteen, in which the second ovary was 
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left and recurrence took place, one died from tlie operation, wliile to all the 
women witli a sing’le ovary upwards of fifty cliildren were born. 

A drain sbould be left either in the lower angle of the wound or in the 
vagina whenever there are any extensive raw surfaces left which are likely 
to ooze. This will insure a much more comfortable convalescence. 



Fig. 646. — Papillary Cyst or Both Ovaries with Metastases to Omentum, Abdominal 

Walls, Etc. 

Extensive enucleation of ovaries, tubes, and uterus. Recovei'y. Death from recurrence 
a few months later. 

Badmm and X-Bay . — Hadium and x-ray treatments have not replaced sur- 
gery when operation is possible or when all of the tumor growth can be removed. 
However, they have served as invaluable aids in caring for cases of recurrent 
tumor and in those not completely removed at operation. This is completely 
discussed in Chapters XLIV and XLV, devoted to special types of treatment. 




CHAPTER XXXVIII 


TUMOES OF THE FALLOPTAX TUBES 
Howaed a. Kelly 


POLYPS 

PAPILLOMA 

PAPILLARY CARCINOMA 

FIBROMA 

SARCOMA 

CHORIO-EPITHELIOMA 

TUMORS OF THE FIMBRIATE EXTREMITY 

Tumors of the uterine tubes, rare as compared with the new growths of 
the uterus and of the ovaries, began to attract particular attention in the late 
eighties following the reports of cases h}' A. Doran, E. G. Orthmann, Bland 
Sutton, T. Wjder, and <1. Dolcris. An important stimulus was given this 
subject by !M. Sanger and J. Bartb in A. Martin’s monograph, Die Kranh- 
hciioh dcr Eileiier (Leipzig, 1895). A resume in jjart is that of E. R. Le 
Count, ‘The Genesis of the Fallopian Tube in Hyperplastic Salpingitis” 
(Johns Tlopldns JIosp. JSnU., 1901, 12). 

The component structures of the tubes give rise to the following tumors : 

Polyps 

Papilloma 

Papillary carcinoma 

Fibroma 

Sarcoma 

Chorio-epithelioma 

Tumors of the fimbriate extremity 

Polyps are rare and small, and touching many of those described, the 
question may well be raised whether they are true polyps in the sense of a 
spontaneous localized outgi’owth of a superabundant mucosa. The reports 
register rather the products of a chronic inflammatory reaction of the tube, 
more deserving of the name pseudopolyps. Wyder (Arch. f. GynceTc., 1886, Bd. 
28) describes two polypoid excrescences in the intra-uterine part of the tube, 
one of which was 8 by 3 millimeters. 

Papilloma . — Two new growths, papilloma and papillary carcinoma, are 
with difficulty separable clinically, except in the more advanced stages of the 
latter. The papillomatous tumor forms a more or less cauliflower growth, 
springing from well-defined areas of the tubal mucosa, usually on one side, 
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sometimes bilateral, never invading tbe deeper tissues although sometimes witli 
small peritoneal implantations. According to A. Martin, such a papilloma 
never springs from a healthy mucosa and is the product of a chronic salpingitis 
and sactosalpinx, when the abdominal end of the tube is as usual closed. An 
open tube discharges a serous accumulation into the perineum and may give 
rise to an extensive ascites and even to hydrothorax (Doran’s case, 1888). The 
treatment is the radical extirpation of one or both tubes. 

The cystic tumor, 12 by 12 centimeters, was an enlarged distal part of a 
fallopian tube covered on the inside with a thick papillary gi’owth made up of 



1 

Fig. 047. — Carcinoma of Fali.opian Tube. 

1. Intact wall of tube surrounding wild papillarj' tumor growth. Under high power 
mitoses frequentlj'^ found in columnar epithelium. X 40. 

multiple fungous excrescences massed in places in dense clumps, typically like 
cauliflower, the branches containing small cysts ; cystic spaces were also formed 
by the fusion of the papillomata in a manner analogous to cystitis cystica. The 
tubal wall was greatly thinned. The epithelium was in general in one layei 
and in no place tended to invade the underlying tissues. The early histoiy 
served to confirm Doran’s opinion that such papillomata are the result of an 
antecedent chronic inflammatory disease, parts of the disease appearing as a 
simple hyperplasia while elsewhere there is a gneat increase in the connective 
tissue with epithelial proliferation. 

Papillary carcinoma may be gi’afted on to the simple foirni or may arise 
independently to form a loose, vegetating, soft, often gi’anular mass or as a 
massive firm bunch of fibrous tissue, more or less cystic and invasive of the 
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tubal Avail Avitb metastases in the direction of uterus or ovary or into tbe 
regional glands. Such tumors are either de novo in local products or secondary 
to adenocarcinoma of the lAtenis AAFich, as noted in the earliest reports, they 
remarkably resemble, or they appear to be secondary to an OA’^arian gi’owth. 
The glandiilar appearance so closely resembles the uterine gTOAvths (0. Huge, 
Zisclir. f. Gclmrtsh. u- Gijnah., 1895, 31) that earnest efforts Avere made veiy 
early by Bland Sutton and others to soh'e the puzzle by discoA'^ering glands or 
something analogous to uterine glands in the tube, either in the field of com- 
paratiA'e anatomy or the development period. Just here, the discovery of 



Fig. 048. — ^Carcinosia oi^ Fallopian Tube. 

Same as Figure 047. Sliowing frequent mitoses in columnar epithelium. X 440. 


endometrial implants by Sampson deserves especial attention (Chapter 
XXXIX). A free Avatcry discharge per va(fnuim' Avith a tumor lateral to the 
uterus should give rise to the suspicion of a papilloma or papillary cai'cinoma 
and not be Avatched as a simpler profluent dropsy of a tube. There should be 
radical extirpation of both tubes and uterus, including ovaries if there is any 
evidence of involvement, Avith the destruction so far as possible of more distant 
and inaccessible foci Avith tbe high frequency current (Chapter XL VIII). 

E. Hurdon reports an instance (Johns Hopkins Hosp. Bull., 1901, 12), 
a Avoman of sixty-three Avho had an irregular softish mass the size of a man- 
darin orange to the left of the uterus. The uterus,' right tube, and left tubo- 
ovarian mass Avere removed and the patient recovered uneventfully. 

The tumor consisted of finely branched papillary outgroAvths to a great 
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extent coalesced and fonning a more homogeneous mass. The fimbriated end 
was replaced by the neoplasm and a papillary excrescence projected into a small 
cyst cavity in the ovary. The stroma was a vascular connective tissue cov- 
ered with several layers of epithelium coalescing in places and forming gland- 
like spaces. The nuclei of cuboid or flattened cells showed numerous mitoses 
and irregular forms. In places the growth extended into the muscular coat 
for a short distance with leukocj'tic infiltration. The advancing margin of the 
disease showed considerable leukocytic infiltration and was generally bounded 
by a zone of roiind cells. In its finer structure, it resembled a carcinoma of tbe 
uterine body. The uterus was normal. A year later, another operation was 
done for a persistent lower abdominal discomfort and a mass the size of an olive 
removed from the base of the left bi-oad ligament as well as a bean-sized nodule 
from the surface of the bladder. Minute infiltrating deposits -were left in siiu. 
These gro-wths were identical with the parent structure. A year later, she was 
still in good health. 

T. S. Cullen (Johns Iloplcins Ilosp. Bull., 1920, 22) reports a w^oman of 
forty-six who had had an attack of peritonitis tw'o years previous. She bad 
suffered severe pain in the right iliac fossa for over a year; both legs were 
swollen. Lateral masses with a small uterus were removed by bisection (H. A, 
Kelly) with a bit of intestine and a small subperitoneal cyst. The growth was a 
carcinoma characterized by a marked tendency toward gland formation and 
papillary outgrowths. Nearly three- and a half years later there was an 
evident recurrence without any marked effect on the general health. 

Fibroma is rare. H. Fehling describes one as large as a uterus at term. 

Kelly and Cullen (Myomata of the Utenis, Eig. 23) describe a little 
pedunculate myoma, 7 by 8 by 10 millimeters, on the upper surface of the right 
tube. Cuthbert Lockyer (Fibroids and Allied Tumors) notes one with two 
myomatous nodules on the right tube, respectively 2 and 1 centimeters in 
diameter, one an adenomyoma, and cites M. Auvray (Arch. mens, d'obstet. et 
de gynec., 1912, 1) who collected twenty-nine cases, some doubtful. One 
•weighing 2,800 gi’ams was attached to the outer extremity of a malfomed tube 
blind at its uterine end, while the central portion was represented by a large 
hydrosalpinx. 

Sarcoma of the mucosa of both tubes, a rare affection, is described by 0. 
von Kahlden (ZiegleFs Beiirdge, 1897, Bd. 21). 

Ghorio-epithelioma occurs after tubal pregnancy (Kisel, Ztschr. f. Geburtsli. 
u. Gynak., 1905, Bd. 56). 

Tumors of the fimbriate extremity are found here and there scattered 
through the literatui*e. A striking case is that of a cystic fibromyxoma of the 
fimbriae, figured in color in Martin’s book (ut supra, Plate V). 

The practical lesson taught by these neoplasms is that a doubtful mass 
lateral to the uterus, after due investigation and study, calls for exploration. 
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EXDOMETKIOJklATA 

INCLUDING ENDOJIETDIAL, JIEJrATOJfATA OE THE OVARY 

Robert M. Lewis 


SYMPTOMATOLOGY 
ETIOLOGY AND PATHOLOGY 

TBEATBIENT OF BENIGN ECTOPIC ENDOMETBIOMATA 
MALIGNANT IMPLANTS OF ENDOMETRIAL TYPE 

The term endometriomakv is used to indicate certain lesions characterized 
liistolog’ically by their content of epitholinm rcsenibling- uterine or tubal mucosa, 
some of which rcsjmnd jdiysiologically to the stimulus of menstruation and to 
the changes of pregnancy. Occasionally, their glaiidular structures have be- 
come necrotic or disapj^cared as a result of pressure atrophy. Such tumors 
have been found in the uterine wall, particularly in the neighborhood of the 
cornua, in the tubes, ovaries, and round ligaments (intra- and extra-peritoneal 
portions) ; also, in or on the pelvic peritoneum, appendix, large and small 
bowel, in the rectovaginal septum, and in the abdominal wall. 

Large hemorrhagic or chocolate cysts of the ovary have been a recognized 
clinical entity for many years. They are usually found in women betAveen 
thirty and fifty years of age, are frequently bilateral, and their recognition, 
previous to operation, is often attended Avith some difficulty. 

Before J, A, Sampson’s brilliant contribution in 1921 (/l?-c7k Surg., 3 : 246- 
323), various hypotheses accounting for the etiology of adenomyomata AAnre 
current. As long ago as 1899, W, W. Russell described the presence of tissue 
resembling endometrium in a cystic adenocarcinoma of the ovary, attributing 
its histogenesis to the development of a misplaced portion of the mullerian 
duct. Since, Cullen, Caslcr, and others haA'^e reported like discoveries. The 
theory of the development of endometriosis by direct extension from the endo- 
metrium, or the possibility of an origin from germinal epithelium, Avolfiian or 
mullerian rests, as Avell as from peritoneal epithelium, aa'Us generally accepted. 

Symptomatology, — ExtensiA’^e bilateral chocolate cysts of the ovary may 
cause a period of sterility. Often the striking feature in the history of a patient 
with this condition is that of a severe acquired dysmenorrhea Avhich may be 
associated with acute attacks of pelvic pain, possibly caused by a impture of 
the cyst, with sj^mptoms of a localized pelvic peritonitis. Frequently the 
condition is associated with fibromyomata or other pelvic disorders, making a 
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diagnosis by pelvie examination problematic. Such a history, with the finding 
of an adherent utems with infiammatorylike masses in the region of the adnexa 
and a nodular infiltration or scarlike formation in the culdesac, indicates a 
probability of hemorrhagic ovarian cysts. 

At operation, one or both ovaries may be found greatly enlarged and cystic, 
the cysts containing the typical grumous, syrupy material, while the extensive 
firm adhesions involving adjacent structures often make extirpation most 
difficult. 

Etiology and Pathology. — Sampson’s P erf orating Hemorrhagic (Choco- 
late) Cysts of the Ovary shed a new light on the etiology as well as the treat- 
ment of a group of pelvic disorders. During the preceding year, he had found 
perforating hemorrhagic cysts of the ovaiy in fourteen of 178 patients be- 
tween thii'ty and fifty years of age, operated irpon for pelvic lesions. As a 
rule, the cysts were 2 to 4 centimeters in diameter and were bilateral in eight 
of twenty-three cases studied. 

Adhesions, at times resulting from the mptured ovarian cysts with the 
discharge of their contents, Avere commonly found and occasionally, when pres- 
ent in the culdesac, were so dense as to suggest malignancy. Sometimes “adhe- 
sions” were noted Avhen no ovarian hematomata were discoA’^erable. A his- 
tologic study of these cysts revealed vmried findings in the several specimens 
and in different portions of the same specimen. It, therefore, seemed likely 
that what appeared to be varieties of cysts merely represented phases in the 
life cycle or corresponded to the several periods in the menstnial cycle. 

One group of perforating hemorrhagic ovarian cysts revealed a portion 
of the hematoma lined by a membrane of phagocytic cells. The rest of the 
cysts appeared to be undergoing relining by an invasion from the epithelium 
on the periphery of the ovaiy through the perforation. The epithelial regen- 
eration was of the endometrial type, both in stimcture and function. Eventu- 
ally an entire cyst might be relined with epithelium. Sampson suggested that 
this group represented either the development of an endometrial cyst from 
the invasion of a follicular hematoma by misplaced “endometrial” epithelium 
or the regeneration of an “endometrial” cyst after a hemoii'liage (i.e.^ men- 
strual). The variations in the lining membranes admit of various inter- 
relations. 

Other types of cysts represent earlier or later stages of development of 
those just described and show a variable epithelial lining with a stroma not 
unlike the endometrium. At times structures like uterine glands were found 
in the stroma. 

Sampson observed that precisely similar linings to those he found in ovarian 
hematomata exist in the uterine, occasionally seen in adenomyomata of the 
uterus and obviously due to retention of menstrual blood. In studying adhe- 
sions adjacent to the cysts, the astonishing discovery was made that adenoma 
of endometrial type was frequently present (in thirteen out of fourteen cases). 


! 
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He concluded that at times in the life (or menstrual) cycle of the ovarian 
hematoma, rujjture may occur with a discharge of blood and epithelial tissue 
into the peritoneal cavity, causing adhesions. Secondary adenomata of endo- 
metrial t}’p6 then often dcvelojr, Avhich may or may not be invasive. If in- 
vasive, they may cause “adenomyoma” of the uterus by invasion of the uterine 



Fig. 049. — AVall of Ovarian Cyst 1 Centimeter in Diameter. 

а. Typical enOometrial glands 

б. Endometrial stroma 

c. Interstitial hemorrhage 

Patient, 36 years of age, complained of intense abdominal pain, most severe during 
menstruation. Single blood-filled cyst found in left ovary. 


wall from without, or “adenomyoma” of the uterosacral ligament, round liga- 
ment, rectovaginal septum, rectum, sigmoid, umbilicus, and elsewhere, in what- 
ever structure or organ becomes invaded by the adenoma from the ^^infective” 
contents of the cyst or ovary lodged on its peritoneal surface. The implanta- 
tion and dev^elopment of such adenomata are comparahle to the similar process 
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in a ruptured ovarian tumor with the implantation of papilloma or cancer on 
the peritoneal surfaces. 

Later studies point to the likelihood of a direct implantation of the endo- 
metrium expressed from the tubes on to the peritoneal surfaces without the 
intermediate action of the ovary as host. 

As evidence that perforating cysts of the ovary are hematomata of the 
endometrial type, Sampson noted their '^activity” during the menstrual life. 



Fig. 650. — Low Powfr PiioxoMiCROGRAni or Wall or Fallopian Tube. 

a. Normal lumen 
h. Ectopic endometiial tissue 

Patient, 46 years old, complained of increasing persistent abdominal pain. Endometrial 
tissue found in Mall of fallopian tube (above) and in wall of rectum. She bad bad Uvo 
noimal pregnancies, one fifteen, tbe otbei seventeen years pievious (Yale Woman’s Clinic.) 
X 15. 

Histologically the lining epithelium of an ovarian hematoma is very like the 
uterine hematoma associated with adenomyoma of the uterus. 

The chocolate content of the ovarian hematoma resembles old menstrual 
blood, and the appearance of the endometrial content of the cysts corresponds 
to that of the uterine endometrium at dilTerent stages of the menstrual cycle. 

Sampson’s subsequent contributions on the etiology and development of 
ovarian hematomata and the implantation adenomata of an endometrial type 
are convincing and of intense interest. Primary adenomyoma of the uterus or 
tube he recognizes as derived from a direct invasion of the uterine or tubal 
walls by the mucosa lining their cavities. Secondary (implantation) adeno- 
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mata lie considers nincli commoner than the former type and most .usual of all 
pelvic lesions found between the age of thirty and the menopause, with the 
exception of myomata. As an example of its frequency : He found it in fifty- 
two instances in a series of 198 gynecological operations on women between 
thirty and fifty. 

Evidence was soon at hand to suggest that the endometriumlike tissues 
found in the ovary or in dift’erent peritoneal areas were really implants grow- 
ing from bits of des- 
quamated mucosa de- 
tached from the inner 
surface of the tube or 
uterus and washed out 
of the fimbriated ex- 
tremity on to the ovary 
or pelvic peritoneum. 

Such a transplanta- 
tion may occur during 
menstruation as a re- 
sult of irregular ute- 
rine contractions or 
from an obstruction to 
the normal discharge 
through the cervical 
canal, or from other 
causes such as uterine 
manipulation, curet- 
tage, and so forth. In 
support of this view, 

Sampson notes that 
hematomata of the 
ovary are usually 
found during men- 
strual life, after thirty 
years of age. In his 
fifty-six cases with 
hematomata, the tubes 
were patent, making 
this avenue possible. 

At operation, especially if the patient is menstruating, blood may occasionally 
be seen escaping from the tubal ampulla, which may contain particles of 
uterine epithelium. Occasional sections of tubes removed at operation have 
shown bits of endometrium, btoh epithelium and stroma, fi'ee ni their lumina, 
evidently a backwash from the uterine cavity. 



Fig. G51. — Micropiiotoguaph of Endometrium in Lumen 

OF Tube. 

Hysterectomy witli bil.Tteral salpingo-oopliorectomy per- 
formed on patient in Yale Woman’s Clinic for chronic bilateral 
salpingo-oophoritis. Cross section of right fallopian tube 
shows microscopic evidence of chronic salpingitis. In lumen 
of tube, unattached to mucosa, is large piece of endometrium. 
Smaller piece of endometrial tissue also found free in lumen 
of left tube. 
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Ovarian hematomata and pelvic adenomyomata are often found in patients 
with some uterine condition which might interfere with the escape of men- 
strual blood. Instances of adenomyomata developing in the scars of the abdom- 
inal wall following cesarean section are reported by Cullen, Mallory, and 
others. W. S. Lemon and A. E. Mahle report nine cases of adenomyomata 
found in abdominal scars subsequent to pelvic operations of other types. K S. 
Heaney remarks that of the twenty-nine cases of adenomata containing endo- 
metrium found in abdominal scars after operations, seven followed hysterotomy 
of pregnant uteri. He adds two such cases of his own, one following cesarean 
section, the other after hysterotomy in a patient six weeks pregnant. 

Such observations apparently demonstrate the possibility of the develop- 
ment of adenomyomata from particles of .endometrium transferred and grafted 
in ectopic foci. 

Abeimant endometrium commonly’- exhibits the various changes of normal 
endometrium throughout the menstrual cycle. Decidual changes have also 
been found in such lesions coincident with a normal pregnancy. Moreover, it 
is more than suggestive that pelvic adenomata are commonly found at the very 
sites where one would expect such droppings from a tube to lodge — on tbe 
ovary, pelvic peritoneum, and in the culdesac. V. C. Jacobson has shown that 
bits of endometrium transplanted beneath the peritoneal surfaces of rabbits 
will grow, producing lesions histologically very like those resulting from human 
endometrial implants. The characteristic gTumoiis content of the human 
ovarian endometrioma wms not found in the experimental lesions in rabbits. 
In a recent report {Arch. Path., Feb. 1926), this author describes ovarian 
endometriomata experimentally produced in monkeys w’here contents and tissue 
closely resemble their human counterparts. 

It is evident that any variation in the caliber of the interstitial portion of 
the tubes would have a direct bearing on the likelihood of the regurgitation of 
the menstrual discharge from the uterus, and Sampson has shown that such 
a variation does occur, by studying roentgenograms of uteri injected with an 
opaque material. 

Once bits of tubal mucosa 'or endometrium have fallen from the tubes they 
may become devitalized, or, falling on the ovary or pelvic peritoneal surfaces, 
they may grow and produce endometrial lesions including hematomata. 

Primary peritoneal implants as a rule remain small and do not give rise to 
symptoms ; occasionally they grow and spread. 

Ovarian implants, on the other hand, are much more apt to become invasive. 
Secondary implants from the ovary, which seems to act as an incubator or 
vitalizing force, discharged by rupture of a hematoma, are apt to be more 
troublesome. At times the implants are influenced by the ovarian function 
and occasion a menstnial reaction comparable to that of normal endometrium. 

Most ovarian implants are from a few millimeters to 3 or 4 centimeters 
in diameter, occasionally growing much larger. Atrophy, especially of the 
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smallei' implants, often occurs, possibly as a result of pi’egnancy. Fortunately, 
most of these implants remain small, are not extensively invasive, and do not 
give rise to symptoms. Of sixty-four cases with implants found by Sampson, 
only nineteen had obviously caused discomfort. Symptoms arise chiefly from 
their reaction to menstruation, from resultant adhesions, or from invasion of 
the large intestine. Adenomyoma of the rectovaginal septum is prone to be- 
come obstructive as well as painful. It must also be remembered that it is 
possible for an ovarian endometrial implant, though originally benign, to un- 
dergo a degezieration (metaplasia) and thus gives rise to a malignant ovarian 
tumor. 

The distribzition of the endometrial transplants is characteristic and inter- 
esting. In his sixty-four cases, Sampson observed eighteen small surface im- 
plants in one or both ovaries, involving also other pelvic straotures. In 
eighteen others, implants were noted in pelvic structures without evidence of 
primary ovarian involvement. In nine, small implants were found on the 
surface of one or both ovaries, without secondai-y transplants. There were 
eighteen ovarian hematomata from 0.5 to 15 centimeters in diameter, asso- 
ciated with adhesions and secondary transplants, including an adenomyoma 
in the groin and one in the round ligament. Intestinal implants Avere present 
in thirteen — eleven rectosigmoid invasions and one each of cecum and small 
intestine. 

Sampson further states (Surg., Gynec., & Obst, March, 1924) : ‘‘Any 
endometrial implant, Avherever situated, may not only invade the tissues on 
which it jzrimarily develops, but may also invade adjacent structures with 
Avhich it comes in contact. In the reaction to menstruation epithelium may 
also bo east off and give rise to other implants. The perforation of the 
ovarian hematomata, Avhether small or large, is apparently the chief source of 
these secondary groAvths. The OA'ary may be considered an incubator, hot bed, 
redistributing focus, or even intermediary host in the origin of these secondary 
implants, Avhich, in some instances, may possibly impart greater activity (viru- 
lence) to the epithelium developing in it. This latter faculty, while ap- 
parently present, is difficult to estimate, as there is such a great variation in 
the degree of invasiveness of the implants in different cases. Many ai'e small 
and chiefly of histological interest, Avhile others may simulate malignancy in 
both their clinical and gross pathological manifestations. In some instances 
only primary implants are present, while in others these are both primary 
and secondary. 

^^The distribution of the implants in these cases is similar to that 
associated with malignant ovarian tumors, except that the latter are usually 
much more extensive. I have never found benign endometrial implants 
in the omentum, whieh is so often involved in patients with peritoneal 
carcinosis.” 
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The stvxdy of inguinal endometriosis (adenomyoma of the round liga- 
ments and elsewhere) suggested the possibility that a dissemination of benign 
endometrial lesions may he by way of the lymphatics or of venous sinuses (J. 
Halbau, Wien. Iclin. W clinsclir., 1924, 37 : 1205 ; J, A. Sampson, Am. J. Oht. 
& Gynec., 1925, 10:462). 

Possible sources of misplaced endometrial tissue may be summarized as 
follows : 

1. Adenomyoma of the uterine wall due to direct invasion of the uterus 
from the endometrium ; a similar condition also found in the tube. Invasion 
from the peritoneal surface of the uterus as a result of secondary implantation 
frequently occurs. 

2. Implantation endometriosis. 

3. Mechanical (postoperative) transplantation of endometrium in wounds 

4. Metastasis by lymphatics or veins. 

5. Embryonic misplacements. 

It is a matter of the utmost interest, as suggested in our first paragraph, 
to decide whether or not the conditions here described are identical with or 
cognate to that other gvoup of extraordinary tumors, recognized under the title 
adenomyoma, discovered in the late nineties, which excited such a lively 
interest in that distinguished von Recklinghausen. The name adenomyoma, 
by the way, while doing service as a caption, is somewhat misleading, for m 
such cases one after all is but dealing with an ectopic uterine mucosa (paren- 
chyma) associated with myomatous or fibrous tissue (stroma). The name, 
however’, seems to be well-established in our literature and is perpetuated as 
thoroughly understood. Only recently, E. Jayle of Paris, appreciating this 
inconsistency {Bev. fraojc. de gyncc. et d'dbsL, Jan., 1927), has given the 
adenomyoma the title of soJenome (Greek sdlen — a canal, a channel), em- 
phasizing at the same time the fact that the gland is the only essential 
provocative part in the gr'owth lodged in an enveloping stroma which is of 
secondary importarree. The sermral terms — adenomyoma, endometrroma, 
solerroma — serve only to docket identical processes, as corrfirrned by the clini- 
cal, pathological, and microscopic findings, and are, therefore, inter- 
changeable. 

While acknowledging the strength of Sampson’s conterrtiorr as to the etiology 
of many of the pelvic endometriomata, it is rrot surprisirrg to find differences 
of opinion developirrg. T. S. Cullen, for instance, cites irrstarrees which he 
believes could not possibly have sprung fronr irnplarrts. James Ewing and 
others, admittirrg Sampson’s theory as in all likelihood accounting for some 
of the ectopic endometrial growths in the pelvis, believe that embryonic rests 
do also play a large role in many instances. 




Fig. G52. — OvAniAir Hematoma. 

Untlei' surface of riglit ovary. Implants large with purple raspberry appearance. (J. A. 
Sampson.) X 1. 



Fig. 05.1. — Endometkiae Implant.s ox Tehminae Loop of Ileum from Sketch, Natural 

Size, jMade at Operation. 

These not excised hut identical in appearance with those situated on ovaries and ex- 
amined mieroscopicalljL (J. A. Sampson.) 
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E. ISTovak, after examining linnclreds of tubes recently removed and finding 
endometrium in seven, removed in the interval of menstrual epoch, urges an- 
other source of origin and mechanism of distribution. He holds that the tufts 
of tissue finding lodgment on the peritoneum and occasionally in the tube in 
reality arise from the germinal epithelium of the ovary, which has simply been 
carried on to a more advanced degree of development to form endometrium — 
in other words, that an ectopic differentiation of the celomic epithelium may 
be a source of the aberrant endometrium ; that any regurgitation of endo- 
metrium out through the isthmus into the ampullar portion of the tube is rare 
and endometrium so cast off is not viable; that these fragments are too large 
to pass through the lumen of the interstitial portion ; that such a movement 
against the ciliary current is unlikely; and that the fragments are much more 
likely to originate in an ovaiy than first to find lodgment in an ovary which 
again becomes a distributive focus. 

In addition there remains the group of cases in which the tumor is found 
in the rectovaginal se2)tum, the round ligamezit, and the umbilicus, hard to 
imagine as arising in any other way than via embryonic rests. 

C. E. Burnam writes, “Samizson should be accredited with the demonstra- 
tion of the great frequency of endometrial tissue on the ovary and on the 
pelvic peritoneum. Until he showed us this condition, although we all had 
looked at it hundreds of times, no one had recognized what it Avas. His second 
important discoveiy was that blood cysts of the ovary are really nothing but 
ornrian adenom^nmata or cndometriomata. Ho one had ever thought of these 
blood cysts as epithelial tumors and much less as lined by epithelium rvith func- 
tions similar to endometrium. I really think that the question of implantation 
Avhether from uterus or ovary is of minor importance.’’ 

Treatment of Benign Ectopic Endometriomata. — Before Sampson’s obser- 
vations, small peritoneal endometriomata were left unrecognized. The large, 
so-called ^'chocolate” ovarian cj^sts were commonly resected, and adhesions 
dissected arvay. It is norv recognized that the symptoms and continuation of 
growth of most implants are dependent upon the functional activity of the 
ovaries. Ablation of all ovarian tissue Avill be followed in the majority of 
cases by atrophy of the lesions and relief of the resultant symptoms. 

Sampson advises removal of secondary peritoneal implants AzEen easily 
possible. Intestinal resection, he believes, should rarely be necessary. Endo- 
thermy aaHI unquestionably find a fruitful field in dealing Avith superficial 
lesions, sparking them out of existence without delay and Avithout risk. 

W. P. GraA'^es (Am. J. Ohst. S Gynec., 1925, 10:665-670) inclines to 
agree Avith Sampson that the majority of ectopic endometrial gTOAAdhs are due 
to secondary implantation. He also aga’ees that extensive gi’owths, difiicnlt 
and dangerous to resect, are best treated by ablation of all ovarian tissue. 
In support of this vieAA’^, he cites three case's of extensive adenomyoma of the 
rectovaginal septum, as well as an interesting instance of adenomyoma in an 
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abdominal scar following a pelvic operation. In all four, all ovarian tissue was 
removed with resultant atrophy of the growths and a satisfactory recovery. 
In one, adenomyomatous infiltration had caused stricture of the rectum with 



a. Normal muscularis of rectum 
1). Typical premenstrual endometrial gland 
c. Endometrial glands and stroma invading muscularis 
Chief sj'mptom persistent pain, not associated with menses. Examination revealed indu- 
rated mass in floor of pelvis. One normal pregnancy seven years previous. 

obstruction, and although the growth wms unusually extensive, colostomy and 
oophorectomy effected a gratifying cure, as the growth dwindled after opera- 
tion until the colostomy was no longer necessary. 
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E. E. Keene also reports two remarkable perforating ovarian bematomata 
with extensive endometrial infiltration of the bladder, with severe symptoms. 
In both, a supravaginal hysterectomy was combined with bilateral salpingo- 
odpborectomy, with no effort to resect tbe bladder areas, the operators (Keene 
and J. Gr. Clark) merely excising enough vesical tissue to clarify the diagnosis. 
The first patient was entirely relieved when seen two years after operation, 
and the cystoscopic picture was that of a normal bladder. The second, when 
last seen two months after operation, showed a considerable regression of the 
invasive growth Avith great symptomatic improvement. 

Graves concludes that the demonstration of a fcAv cases successfully treated 
by ovarian ablation does not prove that all ectopic endometriomata may be 
cured in like manner, especially since Cullen gives evidence to the contrary. 

We have but meager data from which to judge the possible value of the 
treatment by radium or x-ray. In our oAvn experience direct radiation of 
adenomyomata with large amounts of radium has yielded little or no result. 
However, radiation of the ovaries instead of surgical ablation may prove 
ideal and should be tested. 

Graves reports a suggestiA’'e and interesting experience in a woman of fifty 
treated by radium for uterine hemorrhage due to fibromyomata. In spite of 
the fact that her menstrual periods teianinated Avith the treatment, an operation 
AA^as necessaiT- a year later to remove actively enlarging and painful chocolate 
ovarian cysts. 

Malignant Implants of Endometrial Type.. — If particles of normal endo- 
metrium can be driven through the tubes and deposited as gi’afts on the ovaries 
and pelvic peritoneum, it is extremely likely that malignant gi-OAvths involving 
the uterine cavity Avould spread in like manner. Sampson and J. Y. Meigs 
each have observed five instances of malignant ovarian tumors associated with 
and histologically the same as the accompanying malignant tumor of the uterus; 
particles of carcinoma have also been found free in the tvibal lumina of patients 
with carcinoma of the uterine body. The distribution of the scattered foci of 
malignancy on the ovaries and pelvic peritoneum, analogous to the benign 
endometrial implants, is more than suggestive of direct tubal conduction. 

In vieAV of the possibility of expressing benign and malignant endometrial 
tissue out through the tubes on to the pelvic stmctures, it behooves the careful 
surgeon to avoid all manipulations likely to increase such a risk. Curettage, 
particularly in adenocarcinoma of the uterine body, if followed by a vigorous 
bimanual handling, may squeeze particles of malignant tissues out through the 
tubes. 

Sampson also suggests that the manipulation of the uterus during a hys- 
terectomy may contaminate the pelvic peritoneum in this way. Ligation of the 
fimbriated tubal extremities, as a first step in the hysterectomy, obviates the risk. 
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The bladder in women, until recent years, has been the stepchild of gynecol- 
ogy and neglected by urologists in general in their efforts to build up a new 
specialty within the domain of these diseases in the male. Honorable excep- 
tion must be made to this statement by recalling the early fruitful labors of 
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Sims, Emmet, Simon, Jobert, Skene, and Bozeman. Newer methods of in- 
vestigation have collected this evil, and we have now a well-worked-ont, clear- 
cnt special field in the gjmecologieal terrain full of interest and demanding 
acumen in diagnosis and a bigb skill in surgery. 

We begin with the topography of the bladder, and devote some attention 
to the. pelvic ureters, with some necessary consideration to the field of renal 
diagnosis, without attempting to do more in the latter field than indicate the 
fruitful methods of exploration and the possibilities of treatment. 


TOPOGRAPHY OF THE BLADDER 

It is advantageous to view the topography of the bladder, examined in the 
knee-chest posture, distended with air, from the standpoints of the natural 
landmarks within the bladder, the relations of the bladder to its surrounding 
investing structures, and a conventional division of air-distended bladder into 
hemispheres and quadrants. Eamiliarity wdth these enables one to observe 
and record lesions with gi-eat facility and equally to note and record progress 
under treatment. 

Natural Landmarks within the Bladder. — The internal orifice of the 
urethra forms an important point of departure in the description of lesions 
extending from the bladder into the urethra, or in locating lesions limited to 
the area adjacent to the urethra; we have in this way a circumurethral area 
of a circle of say about 4 centimeters in diameter. 

“Opposite the urethral orifice” is a convenient expression to designate a 
somewhat movable but always median area of the posterior vesical wall, first 
seen on withdrawing the obturator. 

The ureteral orifices are the most important natural landmarks used to 
describe lesions in their immediate neighborhood as ureteral, inteimreteric, or 
posterior, anterior, or lateral to one or the othei'. 

In the knee-chest posture, the ends of the ureters sometimes stand out 
prominently on a truncate cone from 3 to 5 millimeters in diameter at the base 
and from 2 to 4 millimeters high with the orifices at the top or a little to the 
anterior inner side, an eminence I call the mons ui’eteris — a valuable land- 
mark in the accurate location of minuter lesions directly about the orifices. 

I give the name “ureteral folds” to marked rounded elevations in the 
vesical mucosa, about 2 centimeters long, sometimes seen in the knee-chest 
posture, stretching from each ureteral orifice outward and backward toward the 
pelvic walls, manifestly corresponding to the terminal portions of the ureters 
passing through the bladder wall, more resistant and standing out when the 
rest of the bladder expands with air. They also con-espond to Pawlik’s folds 
in the vagina, and were used by him as a guide in catheterization. 

The vesical triangle or trigonum. Figure 655, with its apices at the ureters 
and the internal urethral orifice, defines an area resistant to atmospheric dis- 
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tention, about 2.5 centimeters wide at the base and 2 centimeters on the sides. 
It is distinguished by its deeper injection from the rest of the mucosa, and 
is a most important landmark. 

The interureteric ligament connecting the ureteral orifices is a distinct 
fold in the distended bladder, elevated above the level of the bladder and behind 
it, usually defined as a ridge separating the deeper injection of the trigonum 
from the j)aler mucosa of the posterior paid of the bladder. 



Fig. 655. — ^Normal Bladder Laid Open .by an Incision through Anterior Wall. 

Ureteral orifices seen as narrow slits at posterior angles of trigonum; third angle at 
internal urethral orifice. Trigonum characterized by its increased vascularity between these 
three points. Longitudinal vesical folds entering urethral orifice well shown. 

Important points of reference also are those relating to the fixed and the 
movable portions of the bladder. As the bladder empties itself, the upper, 
more movable peritoneal portion settles down into its lower and relatively more 
fixed base closely connected with the vagina, until it reposes as one saucer 
nested in another. In respiration the free upper half often moves on the 
lower as if hinged on a transverse line of demarcation. This difference be- 
tween mobility and relative immobility seems in some measure to determine 
the location of the inflammatory affections, which are particularly apt to involve 
the cornua at the right and left posterior angles. 
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At the edges where the saucers meet, three folds are formed, best seen 
in the dorsal posture with hut little elevation of the pelvis. I call these the 
plicae vesicles right, left, and posterior. The posterior fold stretches from side 
to side in front of the uterus and is slightly convex forward, ending well out 
on each side in front of the broad ligaments where the lateral folds begin and 
extend horizontally around toward the urethra. These folds represent physio- 
logical hinges of the bladder in expanding and collapsing. I call the apices 
where the posterior fold meets the lateral, the right and the left vesical cornua, 
among the more important natural landmarks. 

Relation of the Bladder to Surrounding Structures. — The relationship of 
the bladder to its enveloping structures is important on account of its liability 
to participation in their diseases. 

The upper half of the bladder is covered with peritoneum and may be called 
the subperitoneal area. This does not include the area above the urethral 
orifice, in relation to the space of Retzius and . the symphysis pubis — ^the 
symphyseal area. 

The trigonum and a broad strip of tissue extending back from it lie in 
close relation to the anterior vaginal wall — the vaginal area of the bladder. 
Just above this vaginal area is a narrow strip in close relation to the supra- 
vaginal cervix uteri, as far up as the intenial os, constituting the important 
uterine area. Laterally the broad ligaments are in contact with the right and 
left cornual regions and the pelvic walls. 

Conventional Division of the Air-distended Bladder into Hemispheres and 
Quadrants. — Postural air distention of the bladder forms an irregular hollow 
sphere, flattened anteroposteidorly, and the cystoscopist peeps through a hole 
in its side wall much as the children ogle their hollow sugar Easter eggs. 
By turning the speculum in various directions, all parts of the anterior, even 
those nearest the speculum, come into view. 

Conceive then of such a bladder as a mathematical figirre divided by a 
sagittal plane into right and left hemispheres easily discerned. A point op- 
posite the end of the speculum, about halfway between base and vertex, forms 
a posterior corresponding to the internal urethral orifice which is the anterior 
pole. With a fixed posterior and an anterior pole, we then imagine the 
bladder as further divided by a horizontal plane into quadrants. 

By these simple devices, irregular patches of disease can be fairly accu- 
rately mapped out on a diagram and subsequent alterations in form and extent 
easily noted. 

The chief use of this latter system is in posterior lesions wdiere no natural 
landmarks are available. 

The extent of lesions on the vesical walls can be measured for a record 
either by a trained eye which estimates the size accurately when the patch is 
not too large, or by using the known size of the end of the speculum as the 


measure. 
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EXAMINATION OF THE URETHRA AND BLADDER 

There are, in general, four ways of making a physical examination of the 
iirethra and bladder; namely: Urinalj'^sis, percussion, palpation, and inspection 
— that is to sajf, urethroscopy and cystoscopy. 

Urinalysis. — The fullest j)hysical, chemical, microscopic, and hacteriologic 
examination of the urine should he made in every case where morbid changes 
are found. If the urine is in any way abnormal, and especially if it contains 
pus or blood, a catheterized specimen must be taken. As a rule, voided urine 
is contaminated in the act and is therefore misleading. 

The coloi*, odor, and specific gTavity must be noted, together with the 
degree of alkalinity or of acidity, and the presence of albumin, sugai’, pus, 
blood, mucus, or fragments of stone. Minute stones can sometimes be seen 
under a weak lens and tested microchemieallj’'. The microscope may reveal 
pus corpuscles and blood, even in minute quantities, as well as casts and various 
crystalline substances. Bacteria are noted and identified by staining and 
culture methods. Bits of tissue and epithelial cells are examined. The bac- 
teriologic examination of an uncontaminated (catheterized) specimen of urine 
sometimes reveals at once the nature of the disease, as in tuberculosis, gonor- 
rhea, or a colon bacillus infection. It is often convenient to take urnie for 
examination direct through the cystoscope. 

As a rule, in inflammatory diseases of* the urethra, sufficient secretion can 
be brought to the meatus for a cover-slip examination by stroking it from above 
downward on its vaginal surface. After exposing the inner surface of the 
bladder, secretions clinging to the bladder wall, or issuing out of a sinus or 
from a ureteral orifice, become available for examination when picked up 
on a platinum loop. 

Percussion. — Percussion is o*f use in outlining a bladder full of urine. If 
percussion over the lower abdomen yields everjwdiere a tympanitic note, the 
bladder cannot be more than moderately distended. A decided fluctuating 
swelling above the symphysis with a flat percussion note all over the enlarge- 
ment and a corona of resonance above and at the sides and a. dull base below, 
often indicates a distended bladder Avhich becomes most evident to a bimanual 
examination. 

After an aeroscopic examination of the bladder, the overlying abdominal 
wall yields a high-pitched, tympanitic note until the air is evacuated. 

Palpation. — Precious information is gained in urethral and vesical diseases 
by touch alone, the changes noted relating to sensitiveness and to variations in 
form or consistency. The urethra is palpated indirectly thi’ough the anterior 
vaginal wall by rolling the index finger over it from side to side, pressing up- 
ward, and using the under and the posterior surfaces of the s^ymphysis as a 
point of counterpressure. An inflamed urethra is tense and swollen, and 
pressure elicits pain; a suburethral abscess feels like an elastic round lump 
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projecting into tlie vagina and emptying on pressure; a cancerous uretlira is 
hard and fixed like a rigid cord, and is often nodular. 

The external urethral orifice is best felt with the index finger pressing up 
on to the symphysis just above the vaginal outlet where an inflamed orifice or a 
sensitive caruncle is intolerant of pressure. If the urethra is excessively 
dilated, as from coitus in atresia of the vagina, the finger may inadvertently 
enter the bladder as readily as a capacious vagina. On each side the infected 
Skene’s glands often feel like little ends of wire embedded. 

On palpating the empty bladder binianually between two fingers in the 
vagina and a hand pressing down over the symphysis, the fingers can be 



Fig. G5G. — Tuberculous Cystitis. 

Markedly thickened vesical walls; method of ’palpating bladder bimanually. 

brought close together, with only the abdominal wall, vagina, and tbe walls 
of tbe bladder intervening ; by carrying tbe fingers back in tbe direction of the 
cervix, tbe posterior margin, where tbe empty bladder is reflected on itself, 
is often distinctly felt slipping foiuvard from under tbe pressure. In cystitis, 
pain is elicited by this manipulation; in advanced tubercnlons cystitis the 
thickening in tbe bladder walls is easily appreciated ; in one case tbe bladder 
was big and bard like a ben’s egg, Eigure 656, A tumor is often felt, but 
should be subjected only to gentle pressure. Occasionally a stone or foreign 
body is caught and outlined. 

Sometimes a better way to palpate is to put tbe patient in tbe knee-chest 
posture and let air into the vagina, w'hen the fingers of both hands come to- 
gether and the organ is felt with wonderful distinctness. The time has .forever 
gone by for dilating tbe urethra with tbe index finger to palpate tbe interior of 
tbe bladder, or even for using large bougies to this end, as recommended by 
Simon; tbe risk of an incurable incontinence is too great. 
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Inspection, — Direct inspection is the most fruitful of all methods. Without 
instruments one can learn much. Diseases of the urethral orifice are detected, 
and by drawing’ the urethral labia apart the lower end of the canal is exposed, 
including the orifices of Skene’s ducts posteriorly and laterally. Eetracting 
the vaginal outlet, the vaginal surface of the urethra and the floor of the bladder 
are seen, and a tumor of the urethra projecting into the vagina, or a displace- 
ment of the bladder (cystocele), 
or a vesicovaginal fistula be- 
comes visible; also a cancer of 
the cervix involving the base of 
the bladder. 

Urethroscop}! and Cystos- 
copy . — The interior of the 
urethra is best examined with 
a short speculum, S to 10 milli- 
meters in diameter, introduced 
and withdrawn gi’adually, mean- 
while studying the mucosa' as 
each successive part of the canal 
falls over the lumen of the 
speculum. At first, the end of 
the speculum, emerging from 
the bladder, clears the rim of 
the internal urethral orifice and 
then, on continuing the with- 
drawal, approaches the center, 
the endoscopic picture resem- 
bling a flat funnel ; the portion 
in the middle where the urethral 
walls come together is the cen- 
tral figure, and the area between 
the central figure and the specu- 
lum is the funnel wall. 

The central figure is large 
and open only at the internal 
urethral orifice, where it is at first almost as big as the speculum, decreasing in 
size as the speculum is withdrawn until the walls approach on all sides and form 
a small quadrilateral or oval figure, finally closing altogether ; lower down in the 
urethra the central figure forms a transverse line which finally assumes a verti- 
cal direction at the external urethral orifice. In incontinence the closure of 
the internal orifice is sluggish. 

The funnel walls are made up of numerous folds radiating out from the 
central figure to the margin of the speculum. Numerous delicate vessels. 



Pig. 657. — ^Bent Haiepins Grasped in Artery For- 
ceps AND Used as a Speculum to Expose 
Anterior Portion of Urethra, More Particu- 
larly Orifices of Skene’s Glands. 
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coursing longitudinally, are plainly visible, one or two on each fold, being more 
or less prominent according to amount of injection. 

In the lower urethra, near the external orifice, there is a transverse fold 
subdividing the urethral mucosa into a kind of latticework with shallow pits. 

The orifices of the urethral glands, ]\rorgagni’s glands or Littre’s acinous 
glands, appear as fine points, often in groups disposed longitudinally, or as 
larger yellowish spots; they can be better seen by changing the position of 
the speculum, displacing the central figure and bringing one side of the urethral 
wall flat against its end. As the speculum is withdrawn, the secretion of these 
glands accumulating in the lumen likely to be mistaken for pus should be taken 
irp on a swab and examined microscopically. 



Fig. 658. — A Stout Handle Attached to Ko. 10 Yesical Speculum, jMore Convenient 

TUAN A SnORTEK OnE. 


One of the best ways of examining the outer end of the urethra, and espe- 
cially the orifices of Skene’s glands, is to bend two hairpins (Figure 657) and 
grasp them with forceps and use them to retract the urethral labia and walls. 

The fundamental principles of the cystoscopic examination are: A simple 
cylindrical speculum introduced into the bladder; the postural atmospheric 
distention of the bladder — knee-chest, elevated dorsal, or elevated lateral 
(Sampson) ; the illumination and inspection of the vesical mucosa, either by 
means of a direct light, such as a little electric light attached to the forehead 
or fixed inside the speculum, or by a strong light held over the sacrum and 
reflected by a head mirror.^ Such a view of the bladder is a direct one, with 
no intervening medium, while the open speculum allows the operator to touch 
any part of the bladder with a sound and to introduce a great variety of instru- 
ments, and ureteral catheters. 
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Instrument s. — The feAv necessaiy instruments are : A strong light, 
a head mirror, several vesical specula, a urethral calibrator and dilator in one, 
an evacuator for removing urine, long forceps, and a searcher. 

1. Light. The best illuminant is the strong electric light in a blue glass 
globe, with a simple oval tin reflector covering half of it and painted white. 
Strong daylight or sunlight gives a good illumination hut is uncertain and 
awkward to use, necessitating shifting the patient instead of the mirror. 

2. Head mirror. The head mirror is a simple concave reflector with about 
30 centimeters focal distance. A large circle of light thrown by this mirror 
around the orifice of the speculum is necessary, since, if the circle were 

small, the slightest movement 
of the examiner’s head would 
darkeu the field ; a large 
circle allows latitude of 
movement. I like the mir- 
ror attached to an adjustable 
hard rabher hand put on like 
the rim of a hat. A steel 
segmented hand, covering and 
folding over and protecting 
the mirror when out of use, 
is convenient for transporta- 
tion. 

3. Vesical specula. The 
specula are simple nickel- 
plated metal cylinders 8 cen- 
timeters long and equal in 
diameter throughout. A stout 
handle, 8 centimeters long, 
attached to a funnel-shaped 
expansion at the outer end, 
affords a convenient grasp. 
Figure 658. The vesical end of the speculum must be rounded a little, avoiding 
a ragged or a knife edge, Figure 659. 

Specula are made in mimbers from 5 to 20, each number representing 
the diameter of the cylinder in millimeters. It is also convenient to have on 
hand the half sizes from 6 to 12. Sizes below 12 are for examination ; higher 
numbers afford a larger field for vesical operations. 

Each instrument has its obturator, Figure 660, rounding out the end of the 
speculum during the insertion, the obturator ending in pointed cone. 

4. Dilator. The dilator used to expand the external urethral orifice is 
conical, 7 centimeters long. Figure 661, and graduated. 

In place of this conical instrument well adapted to enlarge the external ori- 



Fig. 659. — ^t^ESicAL SPECULXJsr Introduced with 
Patient in Knee-Chest Posture. 
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fice where the resistance is most marked, one may use with great advantage 
the series of Hegar dilators. 

5. Evacuator. An evacuator is necessary to empty the bladder of its 
residual or accumulating urine — a hollow tube with a small rubber exhausting 
bulb on the end. 



Fig. 660. — Cystoscope and Obturator. 

Cystoscope 5 millimeters in diameter with inner lumen of 4 millimeters, about smallest 
size used. Long handle attached to funnel affords convenient grasp in introducing and hold- 
ing it in position. 


In the knee-chest posture, a pool of clear urine in the vatilt of the bladder 
often in no way interferes with a thorough inspection. 

6. Forceps. Alligator forceps, Figure 662, are useful in cleansing the 
lumen of the speculum from drops of urine, or in taking up a little urine out 
of the bladder with small pledgets of cotton, or in wiping off small areas of 
the vesical mucosa, or in grasping a hit of tissue or a foreign body. 

7. Searcher. The ureteral searcher is a small rod 18 centimeters long, 
Figure 663, used to test resistance in the bladder wall, to explore a sinus, and 
particularly to locate the ureteral orifices in doubtful cases. 

A piece of flexible copper wire about 15 centimeters long, with a rough 
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ened end, or tlie slender sticks used in tkroat work armed with a pledget of 
cotton, serve as applicators in bladder and nrethra. 

T e c h n i q 11 e. — 1. Asepsis. Asepsis must rule in every examination by 
aseptic instruments, introduced by clean bands. All tbe instruments used 
must be sterile and conveniently laid in order, as they are 
likely to be' used, on a towel; 

2. Preparation of tbe patient. Tbe patient should come 
to tbe examining table with tbe bowel well emptied. Tbe 
bladder does not expand so readily just after a full meal. 

3. Anesthesia. Tbe external urethral orifice is wiped 
clean with a boric acid solution and a pledget of cotton satu- 
rated with a 10 per cent solution of novocain inserted for ten 
minutes. A general anesthetic, awkward in fat women in 
tbe knee-chest postui’e, is advisable for tbe first thorough 


iasT 




examination in a nervous woman, or when tbe bladder is 


much inflamed and extremely sensitive. 

4. Posture. Tbe knee-chest posture is most satisfactory, 
tbe patient kneeling with knees slightly separated and near 
tbe end of tbe table, with more or less vertical thighs and 
buttocks as high as possible, and tbe face turned to one side 
down on tbe table and elbows spread. Sometimes a little 
squatting, dropping tbe buttocks slightly, facilitates the in- 
spection. Again, it may be necessary to push tbe thighs over 
beyond tbe vertical. Under an anesthetic, tbe best bold is 
an assistant on each side close to a thigh, with one band 
grasping tbe body above tbe pelvis with tbe arm over tbe 
back, and with tbe other gripping and fixing tbe leg by a 
bold in tbe crotch of tbe knee, Eigure 664. When a patient 
is puzzled to know what she is to do, I adopt the suggestion 
of one of my nurses and tell her the first step is to get doAvn 
on tbe table as though she were about to scrub tbe floor. 

5. Dilatation of tbe urethral orifice. If tbe urethra is small, the lubricated 
dilator is introduced with a slight boring motion, until tbe required distention 
of 9 or 10 millimeters is reached. 

An unusually small and rigid orifice may be cut posteriorly, and closed later 
with suture. Tbe calibration of tbe urethra before dilatation should be re- 
corded. 


Fig, 661. — Uketheai, 
Calibbatok axd 
Dilatob. 

Numbers indicate 
diameters in milli- 
meters. 


6. Introducing tbe speculum. Tbe examiner now selects a speculum. No. 
I, 8, 9, or 10, according to tbe size of tbe canal; a patient with a sensitive 
urethra may often be treated by an experienced examiner with less discomfort 
and with equal facility tbraugb a or 8 instrument. Beginners demand 
larger specula, 10 or even 11, but with experience they readily drop a size 
or two, Eigure 666. Tbe speculum lightly held as shown now enters tbe 
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urethra and passes on np into the bladder with a gentle sweep over the pubic 
arch, and the obturator is withdrawn. With an internal urethral orifice drawn 
well into the pelvis by the posture, there is danger of injuring the posterior 
wall of the urethra by thrusting the end of the speculum hard against it, an 
accident avoidable by raising the handle and following the strong curve. As 
the obturator is removed with a little twist, the air rushes in and the bladder 
is inflated and ready for inspection. 

When the bladder does not expand, the examiner may assume that the 
patient is not in position, and a dropping in of the back or a pillow taken from 



Fig. GG2. — E. Evacuatok for Emptying Bladder in Knee-Chest Posture. X %• 

F. Alligator Forceps for Making Applications or Eemoving Foreign 
Bodies or Bits of Tissue from Bladder. X %■ 


under the face or a flattening out of the elbows on the table, corrects the fault. 
At times the distention takes place slowly as the viscera drop toward the 
diaphragm, as in proctoscopy. 

Examinatio n. — It takes far less time to view the whole interior of 
the bladder than it does to read a ten-line paragraph, Eigure 666; indeed, 
after practice, a few seconds will determine in a preliminary way the presence 
or absence of any gi’oss disease. 

To proceed in an orderly manner, the examiner wearing a head miiTor sits 
on a stool with his eyes a little below the level of the urethra, grasping the 
handle of the speculum which is turned upward. 
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The electric dropliglit is held close to the lower sacrum, protected from its 
heat by a folded towel, and the lower margin of the head mirror is turned 
(automatically with practice) until the reflected light zone falls within the 


Fig. 663. — Searcher for Locating Urethral Orifice 
Similar to Desormeaux’s Probe. 

bladder. The inexperienced is vexed for a time with the ap' 
parent waywardness of the spot of light. 

The inspection begins with the hemisphere opposite the internal 
urethral orifice, from 3 to 5 centimeters from the anterior wall but 
not more than 2 or 3 centimeters from the end of the speculum well 
within the bladder. This whole hemisphere is first examined as the 
end of the instrument sweeps from right to left and is alternately raised 
and dropped so that the entire mucosa is reviewed at least twice. 




Fig. 664. — ^Patient in a Harness in Knee-Chest Posture for Ctstoscopic Examination. 
Squatting attitude a little too exaggerated for average case. 


The normal background of the inflated bladder appears dull white, with 
vessels coming out of the depths, and coursing superficially, branching and 
anastomosing irregularly. Occasional^ an artery is seen pulsating, or a large 
dark vein is followed until it disappears under the mucosa. 
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The fine rosy capillary injection of a contracted bladder disappears with 
air distention. A red spot of capillary injection is often seen at a point just 
opposite the nrethra, easily 
mistaken for a localized in- 
flammation, but due to a 
suction hyperemia induced 
by the contact with the end 
of the speculum and the 
withdrawal of the obturator. 

The mucous surface on 
the right and on the left of 
the posterior hemisphere is 
often intersected by shallow 
interlacing ridges, or again 
a sharp ridge 2 to 3 centimeters long, made up of inner in’egular muscular 
bundles, crosses the field obliquely. Glistening points here and there are due 
to moisture on slight inequalities of surface, reflecting light. 



Fig. G65. — Holding Vesical Speculum Eeady for 
Introduction; Thumb Presses Obturator Firmly 

IN. 



Fig. 666. — ^Examination op Bladder with Patient in Knee-Chest Posture. 


By raising the handle decidedly and looking down, the vertex is brought 
into view and inspected from side to side. By moving it to the left and then 
to the right, the lateral walls are reviewed. Next, lowering the handle de- 
cidedly, as the examiner kneels on a cushion and looks upward, the floor of the 
bladder appears and is reviewed in the same way. 
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The only parts -which remain nnexamined ar-e adjacent to the internal 
urethral orifice, brought into the field by strong displacements of the internal 
orifice, using the handle as a lever. 

The vesical triangle comes into view as part of the base by withdrawing the 
speculum until the inner end lies 1 or 2 centimeters inside; this is alwaj'^s 
more injected than the rest of the bladder, due to the intimate union of the 
mucosa with the underlying tissues, preventing this part from expanding and 
becoming anemic like the rest. The significance of the degTee of redness of this 
area is sometimes hard to estimate. 


Turning the speculum from 15 to 20 degrees, to the right or to the left, a 
little pinkish prominence is seen — the mens ureteris, marking a ureteral 
orifice and often looking like 


a fine transverse line about 2 
millimeters long on the side 
of the mons, or like the faint 
streak of a water line on pa- 
per. Again the orifice is a 
little pit or a mere point. 
Immediately around the ori- 
fice is a paler area about 1 
millimeter broad, and sur- 
rounding this a rosy zone 8 
or 4 millimeters broad". One 
occasionally sees a blood-ves- 



sel emerging from the orifice 



on to the vesical mucosa. 


Watching a ureteral ori- 

fice for half a minute oi so, xJrethral Labium as It Appears 

a little urine spouts out away on the >Side of the Calibrator Which Is Ietro- 

„ , » T DUCED for the PURPOSE OP DeMOKSTRATING ItS 

from the suriace, and forms Presence. 

a jet lasting two Ol* three sec- External urethral orifice with fimbriated labia, 

onds, to be repeated again in 

the course of a minute. Sometimes the sp.urting urine shoots down the lumen of 
the speculum as if squirted from a syringe. By holding the speculum up to the 
ureter or by using an oblique end speculum, enough urine can be caught directly 
as delivered from the ureter to answer the requirements of a physical, chemical, 
and microscopic examination. When the bladder is inflamed or ulcerated, it is 
sometimes advantageous to take the urine in this way and avoid catheterizing 
and opening up the ureteral area, above. How and then a bladder is found 
undergoing rhythmic contractions for a half minute or more, gTowing red and 
forming folds like a labyrinth of cerebral convolutions. After a half minute, 
the contraction relaxes, the bladder expands, and the examination can be 
continued. 
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Insufficient air expansion occurs in advanced pregnancy, in tile ease of a 
tumor blocking the pelvis, or in ascites. 

The field of usefulness of the cystoseopic method just described is a large 
one commensurate witli the entire field of vesical diseases, and the practitioner 
using it liberally will be rewarded repeatedly by accuracy in making diagnoses 
without loss of time and by the discovery that affections hitherto estimated as 
functional exhibit definite local lesions. 

I would insist that a cystoseopic examination be made in every case where' 
a vesical complaint is more than transient and the diagnosis is not clear. 

DISEASES OF THE URETHRA 

The female urethra, much shorter and of larger caliber than the male 
{"hrevior ef laxioi'/' Celsus), is in like degi’ee less liable to disease. The two 
copamonest in my experience are urethritis of varying degi’ee and a partial loss 
of control causing dribbling. 

Displacements. — The external orifice may be displaced from a point just 
behind its normal position and under the symphysis, all the way back to one 
in the anterior vaginal wall in the neighborhood of the internal orifice. The 
urethral defect is mainly an aplasia of the posterior wall, leaving the more 
delicate pink mucosa of the anterior wall exposed. When situated higher up 
or associated with the absence of the upper vagina in married life, the urethra 
may undergo extreme dilatation with incontinence. This latter condition is 
sometimes relievable by sewing up the slitlike opening and reconstructing a 
urethra of sufficient length, and at the same time reconstructing a vagina. 

A urethral displacement is common after a severe forceps labor ; the anterior 
vaginal wall is preternaturally mobile and on standing the urethra with its 
cushionlike vaginal eminence rolls down and out with the' lax vaginal walls. 
This requires no treatment per se but responds to a thorough treatment of the 
vaginal displacement. 

Prolapsed Mucosa. — A more or less complete eversion of the mucous mem- 
brane of the urethra is found in rare instances. While the rest of the urethra 
remains in its normal position, the mucosa becomes loosened from its submucous 
attachments and is gradually extruded at the external orifice, forming a pale, 
deep red, or bluish tumor which swells and becomes edematous and even gan- 
grenous. The protruding mass is tubular and lined by the sensitive, easily 
bleeding mucosa. No age is exempt, but the higher grades are commoner m 
children ; in two the age was seventy and seventy-two. 

The prime factor of the affection is usually an underlying struma, but 
with the immediate provocative of straining or coughing. 

By compressing the tumor on all sides and at the same time pushing it back 
into the urethra, a replacement may be effected which will prove permanent; 
the patient should be kept in bed and a vulvar compress applied. If fbe 
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tiuuoi’ cannot be replaced, or if it escapes again directly after replacement, 
an operation will be necessary, and the best is the excision of the protruding 
portion with knife and scissors, followed by a carefully applied continuous 
suture of fine catgnt, uniting the cut edges and clie’cking the bemonkage. It 
is important to catch both edges as they are cut, to prevent- an inversion with 
excessive hemorrhage. 

Inflammation of the mucosa produces an eversion at the internal orifice, a 
common aft’ection analogous to the eversion of the cervical mucosa. It is often 
extremely sensitive and bleeds readily. 

Stricture. — Stricture in women is uncommon and is usually due to a 
gonorrheal urethritis. 

The symptoms of stricture are difficult}' and j)ain in micturition, increasing 
as the caliber lessens. I well recall my first ease, a woman of about fifty-two, 
from whom I renioved a large number of gallstones, who could not void while 
on her back, nor could the nurse eatheterize her. I found just within the 
external orifice a cicatricial narrowing the size of a catheter 2 millimeters 
in diameter, and yet the patient was conscious of nothing abnormal. 

The treatment is one of gi'adual dilatations over a long period and repeated 
at intervals. 

Incontinence. — There is no more distressing lesion than a urinary incon- 
tinence — a constant dribbling of the repulsive urine soaking the clothes which 
cling wet and cold to the thighs, making the patient offensive to herself and her 
family and ostracizing her from society. 

Such an incontinence is found in traumatic or sclerotic lesions of the 
spinal cord, after unguarded dilatations of the urethra, as in boring in the 
index finger to examine the bladder or in the effort to drag a large stone out 
with forceps. 

The commonest form is a result of childbirth, entailing an injury to the 
neck of the bladder; it is occasionally seen in elderly nulliparte, and is com- 
moner after forty years of age. It is usually progTCssive, beginning with an 
occasional dribble, later becoming more frequent and occurring on slight 
provocation. In its incipiency, a strain or a cough, or sneezing or stepping up 
to get on a tramcar starts a little spurt of urine which in the course of time 
initiates the act which empties the bladder. One must also bear in mind the 
possibility of an incontinence due to a localized arteriosclerotic lesion in the 
lower cord, which is not relievable by operation. 

The list of the operations devised to overcome the incontinence is legion; 
mostly unsuccessful, but occasionally, temporarily at least, affording spine 
control ; again, working harm' by destroying tissue, or, as in the twisting opera- 
tion, ending in an extensive slough. 

The best plan, often successful, is to set free the thickened musculature 
(sphincter) at the neck of the bladder (Bell’s muscle) and to suture it so as 
to overlap its ends, forming a good internal sphincter. 
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The patient is in the lithotomy position, slightly elevated; the posterior 
wall of the vagina is retracted, and the area at the neck of the bladder brought 
down by means of forceps or four tension sutures. A Pezzer catheter witli a 
stem not over 5 millimeters in diameter is introduced into the bladder. 

The next step consists in slitting the anterior vaginal wall in the median 
line for about 6 to 7 centimeters, down to the urethra and the bladder, the 

neck of the bladder falling at 
about the center of the incision. 
The position of the bladder 
sphincter is easily determined by 
feeling the head of the catheter. 
Care should he taken not to cut 
into the urethi’a or the bladder. 
After making this median in- 
cision, the vagina is widely de- 
tached on both sides with tissue 
forceps and scalpel or a blunt dis- 
sector and dissected away for a 
distance of 2 to 2,5 centimeters 
on each side around the neck of 
the bladder, freeing at the same 
time the upper half of the ure- 
thra. This is done with blunt- 
pointed scissors pushing their 
way into the tissues. The dis- 
section ought to he deepest at the 
vesical neck. As a rule, the bleed- 
ing is only moderate. With the 
detachment of vagina from blad- 
der completed, the finger should 
he able to grasp about two-thirds 
of the neck of the bladder with 
its contiguous urethra. Some- 
times the bladder is so thin in the 
median line, due to the rupture of its muscle-fibers in labor, that the mucosa 
shines through. 

The control is now secured by sewing together the torn or relaxed tissues 
at the vesical neck with two or three mattress-sutures of fine silk or linen 
passed from side to side: the first suture, turning in about 1.5 Centimeter of 
tissue, is tied at once and left long to be used with care as a tractor; the next 
is applied on the outside of this, further contracting and drawing together the 
tissues at the neck The mushroom catheter should be removed just before 
tying the first suture. The more or less redundant vaginal walls, which have 



Fig. 668. — Pezzer Catheter in Place in Bladder 
Drawn Up against Internal Urethral Ori- 
fice, Showing Location of Internal Sphinc- 
ter 8 S . 

Vagina laid open underneath this area or from 
cervix well down under urethra near to external 
orifice, atfording full free access to all tissue lateral 
to neck of bladder. 
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been detached in order to expose the sphincter area, are now resected so that 
the remaining tissues can be snugly brought together from side to side, thus 
supporting the vesical area operated upon and 
avoiding dead space between bladder and 
vagina, as well as making pressure upon the 
upper urethra somewhat constricting and 
sup]x>rting it. This suturing is best done 
with a continuous fine chromic gut suture in 
several layers. It is also often advisable to 
repair a relaxed posterior vaginal outlet, put- 
ting in a strong floor of support. 

Tlie postoperative treatment is simple. 

The patient should only bo catheterizod if im- 
perative ; there are those in whom catheteriza- 
tion must be done for several days or even for 
a week. I'lie liladder must be kept free from 
residual urine. A Catch bed with a halfway- 
up posture after operation is a ginat help. 

Ischuria. — An ischuric patient sometimes without demonstrable cause is 



Fig. GG9. — ^PKnsrAXEXx Suture, Siek 
OR Linex, Grasping Deeper Firm 
'J' issuES ON Each Side of Neck 
OF Bladder to Bring Sphincter 
IJnds Together as Shown in 
Figure G70. 


unable to void and the urine accumulates. It is seen in hysterical girls who 

may unwittingly cultivate the habit of being 
catheterized ; again it is common in the puer- 
peral state from the benumbing effect of the 
pressure of the head on the neck of the blad- 
der. It is also seen whfiu a large pelvic tumor, 
such as myoma, compresses the urethra. 

The diagiiosis is easy Avhen a median 
lower abdominal tumor is found, and on in- 
troducing a catheter a large quantity of urine 
escapes and the tumor paH jiassu disappears. 

The best treatment of a puerperal case is 
to have the patient urinate sitting up, and if 
this fails, to do a rapid dilatation of the ure- 
thra up to 12 millimeters diameter, or, that 
failing, catheterization several times daily or 
a permanent catheter for a few days. 

The dilatation of the urethra, a bitter 
tonic containing nux vomica, and a dose of 
strong mental suggestion are best for the 
hysterical. 



Fig. G70. — It is Generally Best to 
Take Catheter Out Before 
Tying Suture. 

As a rule, another suture or two 
outside of and covering in the first is 
necessary. Also, the firmer tissues on 
each side of urethra can be drawn to- 
gether with advantage to reconstruct 
a firmer posterior urethral wall with- 
out at anj' point opening the mucosa. 
This operation can be combined 
advantageously with that for cysto- 
cele. 


When a tumor presses on the urethra so as to obstruct it more or less 
completely, it is of paramount importance to remove it promptly and avoid 
any extensive sloughing which may even involve the entire vesical mucosa. 
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Chronic Urethritis. — There is a condition for which the term chronic ure- 
thritis is doubtless a misnomer hut symptomatically seems to he the best designa- 
tion. 

The patient has painful urination, is extremely tender to touch, and, 
although uo pus exudes at the external orihee, any manipulation with specuhuu 
or even gentle contact in auj'’ part of the urethra with a sound provokes a little 
hemorrhage. This tenderness is especially marked in the upper urethra and 
extends often into the bladder. The cause is obscure ; it does not seem to he 
gonorrheal. 

The best treatment is a thorough dilatation of the urethra under anesthetic 
with Hegar dilators up to 11 or 12 millimeters in diameter, followed by rest 

in bed for a few days. This 
dilatation is repeated at inter- 
vals of a week or so without 
anesthetic. Eollowing the 
dilatation I inject a few drops 
of a W’eak silver solution (not 
over 1 per cent) daily with a 
medicine dropper. 

Suburethral . Abscess. — 
There is an odd affection of 
the urethra called “suhure- 
thral abscess,” “urethral uri- 
.r ’ y-.p j nary pocket,” and “urethral 
' j diverticulum,” whose essen- 
j tial is a pus pocket in 
the urethrovaginal septum 
wdiich discharges by a slit 
in the posterior urethral 
W'all. It forms a symmetri- 
cal rounded or ovoid swelling 
low doAvn on the anterior vag- 
inal Avail, about 2 or 3 centi- 
Fig. 671. — Goxobrheal Abscess IN TIS.SUES TO Left OF , • t j. 

Ukethea Choking Orifice and Displacing it to meters in diameter, iooki g 

Eight avhile Pushing Skene’s Gland Promi- ^ urethrocele sharply 

NENTLY Forward. ^ ^ i ^ i • 

circumscribed, and visible in 

the vaginal outlet. I saw one AAhers it was well up near the neck of the 

bladder, which was recognized by. an unusual cushioiij'^ resistance. The 

surface is painful, smooth, tense, elastic, or yielding ; firm pressure diminishes 

its A^olume as the contained pus escapes into and out of the urethra. A 

urethroscopic examination shows a congested mucosa; on Avithdrawing the 

urethroscope some pus gushes into the specular lumen as it passes a certain 

point; this maneuver is repeated until the spot is fixed, and the longitudinal 
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fissure is seen. A probe passes into this and is felt in the sac in the vagina. 
Eigures 671, 672, and 673. 

Such patients often suffer for yeai’s and are treated for irritable bladder. 
They are usually married Avoraen in the thirties, complaining of painful mic- 
turition, excessive dyspareunia, and a sense of discomfort and hearing down. 
The patient liei’self may notice the discharge of pus, sometimes fetid, fi'om 
the urethra. 

With a catheter, clear urine flows from the bladder, and, as the catheter is 
withdrawn, pus from the sac. 

The microscopic examination of the sac in a nulliparous colored Avoman, 
thirty-one years old, shoAved on the outer A'aginal surface a. typical miicous 
membrane, a connectiA’e tissue rich in oval and spindle cells Avith numerous 
dilated blood-vessels, and an inner lining of the sac consisting of mucous 
membrane eroded in places, beneath A\diich Avere iiTegular aggregations of 
polynuclear leukocytes ; the lining AA-as rough Avith elevations and depressions. 
In some of the depressions, irregular oA'al cells Avith small oval nuclei wei’e 
found, either in short i’oaa's or scattered Avithout order, 
apparently urethral epithelium. 

The sac is probably a urethral diA'crticulum resulting 
from an abscess in one of the urethral crypts in the pos- 
terior Avail. 

A Avide distinction must be recognized betAveen these 
sacs, Avith a small orifice of communication Avith the ure- 
thra, and a urethrocele — a bellying out of the entire pos- 
terior wall of the urethra. 

It is a moot question Avhether trauma in labor Avitli 
abrasion of the mucosa can form such a suburethral abscess. 

Eour plans of treatment have been folloAved: 

1. A simple longitudinal, A'^aginal incision into the sac 
Avith a knife or cautery. 

2. Excision of an elliptical piece of the urethrovaginal septum, including 
part of the sac Avail, Avith or Avithout suture. 

3. Exsection of the entire sac and closure of the wound. 

4. Opening and destnietion of the sac lining Avith endothermy. 

A simple plan conferring immediate relief is the first enumerated, by 
William Hey, in 1786, Avhich avoids any risk of narrowing the urethra. This 
is readily done by benumbing the vaginal mucosa with a 2 per cent novocain 
solution and laying the sac open from end to end Avith a knife or preferably 
with the acuseetor of the endotherm. After cleansing the interior of the sac, 
it is a good plan to destroy its entire lining surface by electrodesiccation, leaving 
the wound to heal by granulation. In one instance, I split the vagina and 



Fig. C72. — Concealed 
Abscess of 
Skene’s Gland. 

Drop of thick pus 
squeezed from right 
gl-and lies upon right 
labium urethra). Ori- 
fice of left gland seen 
just inside left labium 
urethra). 
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dissected out the entire sac with difficulty, on account of its intimate adhesions 
and free bleeding. I completed the operation by closing the longitudinal wound 
in the posterior urethral wall wdth a series of fine interimpted silkworm gut 
sutures. The patient recovered nicely. In another where the union was 



Fig. 673. — ^Labge Suburethbal Abscess OcctipyiWG Anterior Vaginal Wall and Discharg- 
ing Pus INTO Urethra through Narrow Slit Near Internal Urethral Orifice. 

delayed, leaving a urethrovaginal fistula, I closed the latter by a plastic 
operation. 

New Growths. — The following new growths are found: Caruncle, carci- 
noma,, sarcoma, fibroma — all rare. Caruncle is perhaps the commonest, cancer 
next, and sarcoma and fibroma but seldom. 
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Caruncle. — TJretliral canincle, or vascular tumor of the .meatus, was 
described bj Samuel Sharp in 1750 {Critical Inquiry i/nto the Present Stale 
of Surgery, p. 168) who says, ‘‘Small excrescences may occasion violent disor- 
ders in so tender an organ as the urethra. I have seen a notable instance in 
the urethra of a virgin, where they grow in small quantity upon the orifice of 
the meatus uriuai’ius, and for manj’’ months had produced the most excruciating 
torment, which continued until I finally extirpated them.” 

Almost in the same 3’ear, G. B. Morgagni wrote of a postmortem upon a 
girl fifteen years old, “Ex urethra) osculo corpusculum prominehat mbellum” 
(“De Sed. et Cans. Morh.,” Lib IV, de morb. Chir., Venice, 1751). 

Since this time English writers in particular have noted it. 

The growth on the external orifice, somewhere on the lower half, is fiorid or 
dusky red and is attached to the urethral margin by a pedicle, or by a broad 
base, which may extend into the canal. The appearance varies, from flat and 
rugose and slightly elevated, looking like a raspberry, to a narrow tumor with 
a pedicle and a sharp, crenated edge, standing out from the urethra compressed 
by the nympha). 

Histologically, one finds connective tissue and hypertrophied papillae, with 
numerous dilated vessels. It is covered with pavement epithelium. The 
presence of any unusual number of nerve-fibers or any unusual arrangement of 
the nerve-endings has not yet been satisfactorily demonstrated. Sir J. Y. 
Simpson {Clinical Lectures on Diseases of ^Yomcn) says, “The late Dr. John 
Eeid once examined for me ... a very sensitive and painful caruncle . . . 
and he came to the conclusion that there was a very rich distribution of neiwous 
filaments in it.” 

The clinical history is striking. While some of them are painless, the 
majority cause exquisite pain during urination or contact. One of Simpson’s 
patients suffered so that she was in the habit of going some distance to void, so 
that her moans and screams might not be heard. Another girl at puberty 
held her water for twelve hours at a time to escape the pain of passing it, 
looking forward with hoiTor to the time when the urgency would become 
irresistible. In married women, the sexual relation becomes abhorrent. The 
wear and tear on the neiwous system is so great that the health may be Avi'ecked, 
and the patient spends her time in little else than nursing her misery. 

William Goodell {Lessons in Gynecology, Philadelphia, 1879, p'. 26) 
presents a typical extreme case. “A young married woman was broken down 
in mind and body by her sufferings. She was peevish, morose', and melancholic, 
and had dysmenorrhoea and every imaginable ache. Coitus had not been 
indulged in for months, and she had taken to her bed. Neither her medical 
attendant nor myself could believe that the presence of an urethral caruncle 
satisfactorily accounted for pale lips, hollow cheeks, sunken eyes, and for her 
grave mental and physical manifestations. ... Yet after we removed the 
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caruncle site jbecame anotlier woman. As if by magic, all ber pains and aches 
even ber dysmenorrbcea, left her.” 

When the growth is unusually vascular and its dilated vessels lie near the 
surface, hemorrhages are frequent and even alarming. 

The diagnosis is readily obvious on separating the labia and touching the 
growth ; if indeed the examiner can get near enough to the parts to investigate 
thoroughly. 

The treatment looks to the immediate complete extirpation of the growth 
under anesthesia, preferably by electrodesiccation. 

Carcinoma. — Cancer of the urethra belongs to the rarer diseases and appears 
in two forms, either primary, affecting, as a rule, at the outset, the exposed 
mucous surface of the urethra at its external orifice, or secondary as a metastatic 
periurethral cancer. 

T. G. Thomas (^Am. J. OhsL, 1877, 10) exhibited a cancer of the urethra 
of a patient, Irventysiiine years old, wdio tAvo months previously had noticed 
a pinkish discharge from the vagina, increasiirg almost to a hemorrhage. A 
physician found a tumor as large as an English walnut projecting from the 
urethra, Avhich Avas removed Avith the entire urethra up to the neck of the 
bladder. It proA’-ed to be a carcinoma. Eecovery folloAA'cd AAuth control of the 
bladder function. 

In 1869, Melchiori and Eiberi described fiA’^e cases of periurethral cancer 
{Sclinudt’s Jalirh., 146) starting in the vestibule near the urethra and develop- 
ing in the cellular tissue Avithout affecting the mucosa. The nodules AA^ere 
hard, showed no signs of ulcerating at fii’st, and Avere the source of a lancinating 
pain. Later they ulcerated and bled. 

I have seen tAA'o cases of secondary periurethral caneer. In both, the urethra 
was converted Into a contracted rigid tube, bleeding AAdien catheterized ; urina- 
tion AAms extremely difficult. In one, the disease extended from a labium majns 
down over the vestibule and around the urethra. In the other, a small-celled 
cancer extended from the vaginal vault doAvn around the urethra folloAving 
an extirpation of the utenis and upper vagina for cancer ; the patient returned 
in six months with a nodular infiltration of the rest of the vagina and a hard 
infiltration underlying the aaLoIc urethral tract. 

The only treatment for such a carcinoma as for that of the orificial mucosa 
is radium (see Chapter XLIV). 

,8arcoma. — Sarcoma of the orifice is rare. 

H. Beigel {Die Kranhheit' des loeihliclien GesclilecMes, Stuttgart, 1875, Bd. 
II, p. 654) cites a sarcoma in a patient, fifty years old, Avith pain and hemor- 
rhages from a tumor in three vertical folds at the urethral orifice about tie 
size of a walnut. The tumor was removed Avith scissors Avith only moderate 
bleeding. 

E. Ehrendorfer describes {Centralhl. f. Gyndh, 1892, No. 17, p. 321) a 
patient Rfty-two years old, past the climacteric, ivho for eighteen months had 
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noticed an enlargement wliicli gave no trouble until about the time of the 
examinatiou. Her attention was draAvn to the swelling by an odorless, bloody, 
watery discharge. She bled, as in Beigel’s case, at coitus. The tumor, pro- 
jecting out on to the vulva, pushing aside labia majora and minora, consisted 
of several deep, red, injected, rounded, and cockscomblike protuberances, 
divided by deep sagittal fissitres, with loss of the superficial epithelium and 
a bloody discharge. The attachment to the moderately resistant and elastic 
growth was mainlj' to the inferior lateral margin of the urethral orifice. It 
was removed without an anesthetic by pulling it forward and - dividing the 
mucosa behind the pedicle on all sides. There was moderate bleeding and but 
one vessel was tied. The urethral and vaginal mucosa were united with catgut. 
]\ricroscopic examination showed that the tumor was a small, round-celled 
sarcoma, resembling granulation tissue. 

Galabin (Tr. Ohst. Soc. Lond., 38) also reports a '^myxosarcoma of the 
urethra in a child” three years old, which pushed out between the labia, from 
a dilated uretbra, and measured about 3 inches in diameter; its surface was 
bright red and lobulated. On removing it with the galvanocautery, the urethra 
was large enough for the introduction of a. finger. The child died shortly after 
leaving the hospital. It was a round-celled sarcoma, myxomatous in places. 
The treatment which offers a substantial hope is thorough radiation. 

A melanosarcoma in a single Avoman of sixty-four years is reported by 
C. A. L. Reed, of Cincinnati {Am. J. OhsL, Dec., 1896, p. 864). 

The patient had discovered tlie tumor some months before and had had a 
more or less constant pinkish discharge. The examination disclosed a black, 
lobulated, eroded mass about 3 centimeters in diameter, separating the labia 
Avith the urethra in its center. 

Almost the entire urethra Avas extirpated Avith the gi’OAvth and she remained 
continent, dying over six months later Avith a large nodular abdominal tumor. 
Microscopically, it was a typical melanosarcoma. 

Fibroma . — Buettuer describes a myoma of the urethi’a from Ahlfeld’s clinie 
(Ztschr. f. Gehurt’sli: u. GynaJe.^ 1894, 28). The patient was forty years old 
and her only difficulty from the ulcerated mass, 6 centimeters in diameter, 
Avas in Avoiding, the urine escaping dro]3 by drop. The origin of the tumor 
AA'as immediately aboA'^e the crescentic external urethral orifice which Avas 4 or 
5 centimeters Avide. The diagnosis AAns a probable connectrte-tissue tumor. The 
enucleation was easy, the tumor slipping out of its bed like a uterine fibroid. 
The bleeding was slight, and the AAnund was drained ; the patient recoA'^ered 
Avith entire control. Histologically, the gi’OAVth had evidently originated in the 
smooth muscle-fiber of the urethra. 

H. G. Wetherill (Am. J. Ohst.', 1901, 43) figures an instance in a Avoman 
of fortj^-six, unmarried, tired, unable to Avalk, much annoyed by her vesical 
irritability, and complaining of a protrusion in the vulva for some years which 
had been labeled an "inoperable prolapse of the bladder.” The edematous 
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mass was about 5 by 9 centimeters, eroded in patches, and held within the 
vagina with a pack and a T-bandage. The urethra traversed it near its upper 
border. At the operation, it was found firm and fibrous and easily enucleated 
except in its anterior portion where it enveloped about 4 centimeters of the 
elongated urethra. The dissection was extremely careful, sparing the sub- 
mucous layers ; the wound was sutured with fine catgut. Eecovery took place 
with imperfect control through loss of the muscular tissues extending up to the 
neck of the bladder. A pessary was fitted so perfectly that control of the bladder 
was restored when further surgical attention was refused. 

Cyst . — Cysts of the urethra occur rarely from childhood on. 

DISEASES OP THE BLADDER 

Diseases of the bladder originate in some part of the bladder walls, and are 
connected with its functional activity, or arise from an extension of disease 
from some other organ. 

Any disease originating in the bladder first involves one of its component 
layers, either the mucous, the muscular, or the fibrous. The list of such local 
affections is short; we have, for example, papillomata, tuberculosis, inflamma- 
tion of the mucosa, or myoma and fibroma of the muscular and fibrous layers. 
The physiological activities of the bladder as a urinaiy receptacle and the effi- 
cient agent in the intermittent expulsion of the urine render it peculiarly 
sensitive either to renal and ureteral infections, transmitted stones, or the 
implantation of tumors derived from the kidneys. 

Stones are formed from nuclei either transferred from the kidney or 
originating above the bladder. The bladder is also often inoculated by bacilli 
from a tuberculous kidney. When there is an obstruction to the overflow of the 
urine, the bladder walls become either abnormally thin or gi’eatly thickened. 

The topographical relations of the bladder, its continuity and contiguity 
with neighboring structures, are a fruitful source of secondary affections. A 
conspicuous example is the cystitis following a gonorrheal urethritis. The 
peritoneal covering is also often involved in pelvic peritonitis, when the bladder 
forms adhesions to the uterus, to ovarian and tubal tumors, and even to the 
rectum. One often sees adhesions between the bowel and bladder so extensive 
as to bury the uterus. 

The bladder is also liable to participate in vaginal, uterine, tubal, and 
ovarian affections. As each of these organs has a tendency toward certain 
diseases, and lies in contact with but a limited area of the bladdei’, certain 
vesical regions are thus more susceptible to sundry particular affections. The 
outstanding example is the fistulous communication between vagina and vesical 
floor. Again, the area of the bladder touching the cervix is liable to invasion 
by a cervical cancerous disease ; ovarian and tubal abscesses break through the 
broad ligament into the bladder posteriorly near the vesical cornua. 
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A diagnosis is made by taking a careful bistoiy with symptomatology, by 
urinalysis, by a direct examination, by palpation, and by inspection of every 
part of the illuminated inner surface under simple atmospheric distention, as 
described. 

With these methods of diagnosis we can at once dift'erentiate simple from 
grave cases and localized from diffuse affections, and rational plans of treat- 
ment can be adopted. Bits of tissue can be taken for diagnosis and topical 
applications can be made under direct inspection. 

Vesical diseases are congenital, displacements, foreign bodies, fistulas, 
inflammations, and neoplasms benign and malignant. 

CONGENITAL 

Congenital defects are not common ; they are loculate bladder and exstrophy. 

Loculate Bladder. — Congenital loculi or diverticula forming small or large 
pockets as seen from within are not rare, and are due to a defect in the 
muscular wall. Pockets also form in cystitis from the straining in urination ; 
they are far commoner in men. When large, they were formerly rated as 
supermimerary bladders; A. Molinetti, in his DisseHationes Anatomico-PatN 
ologicoe, describes a woman with five urinary bladders. Gr. Blasius, too, mistook 
one such for a double bladder. In 1670, he examined a man of thirty whose 
bladder just back of the urethra corresponded in all respects to a natural organ, 
but in its upper part, communicating by an extremely fine opening, was foiuid 
a second bladder of less capacity. 

I have seen many loculate bladders in cystoscopic examinations. In one, 
there was an opening in the right wall 1 centimeter in diameter into a cavity 
1 centimeter in depth, situated above and posterior to the ureteral orifice and 
near enough to it to be mistaken for a large ureteral opening. While under 
observation the bladder contracted rhythmically, throwing the mucosa into 
numerous folds, and with each contraction the oval diverticular opening became 
naiTOwer until nothing appeared but a fine line with lines radiating out into 
the suiTOunding mucosa. 

A trabeculate, loculate bladder becomes important only when there is a 
cystitis and the infection lodges in the pits, or when a stone is trapped there. 

Exstrophy of Bladder. — Exstroph}-^, or eversion of the bladder, from, a 
fissure or defect in its anterior wall, is commoner in the male and is due to a 
defect in the lower abdominal laminae dating from early fetal life. 

Lesser degi’ees are found in a supei'ficial furrow in the lower abdominal 
wall, splitting the clitoris into right and left and separating the labia. A 
narrow furrow over the symphysis, extending up over the anterior abdominal 
wall to the umbilicus, is an indication of a fissure just avoided. The failure 
of the urachus to close above leaves a vesico-umbilical fistula, through which 
the urine escapes; again, instead of a fistula, we may have a fissure into the 
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upper part of the bladder, exposing its mucosa, when the defect is yet more 
extensive and the fissure lower down; in extreme cases the entire anterior 
bladder wall is lacking. When the fissure involves the whole anterior wall 
of the bladder, the symphysis pubis is also wanting, and the pubic 
rami are joined by a fibrous band from 1 to 8 centimeters long. The 



Fig. 674. — Diverticulum in Bismuth Injected Bladder Shown by X-Eat. 


navel is displaced downward, and often there is no other evidence of 
its existence than a broad smooth scar. The recti are widely sepa- 
rated, and only a thin membrane betAveen them protects the abdominal cavity. 
Low in the pubic region the Avhole extnided bladder, looking like a spongy fleshy 
mass,' appears over the position of the vaginal orifice, the size of a walnut or a 
fist, in color varying from pale rose to dark red. The surface is irregular and 
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wrinkled, or gTannlar and indurated in patches. The parts are covered with 
slime and malodoroiis itrine. In children the sensitiveness is extreme. The 
nreters appear upon the surface of this mass between the mucous folds or at 



Fig. 675. — Exstkopiiy of Bladder Converted into Carcinojiatous Mass. 

Catheters mark ureteral orifices. Labia niajora widely separated and covered with sparse 
hairs; between labia and below bladder lie separated halves of clitoris, with divided nymphse 
to right and left. Vaginal orifice marked by transverse slit between halves of clitoris. X %■ 


the apex of a papillary elevation, discharging jets of urine at intervals, pro- 
jecting it even a foot from the body. It is best not to sound the ureters and 
risk an infection, easily proving fatal. In girls the urethra is generally 
wanting. The genital tract may be normal or there may also be a vaginal 
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atresia witli incomplete development above. Many, otherwise malformed and 
puny, die early ; others attain old age ; pregnancy has occurred. 

0. 0. T. Litzman {Arch. f. Oynceh, 5) and A. Gusserow {Berl. Urn. 
WcJmschr., 1879, lAo. 2) have studied with special care the abnormal mechan- 
ism of labor, with separated symphysis and without the vis a ter go of the 
abdominal pressure. Gusserow extracted a dead child in foot presentation 
as the mother was unable to complete labor. 

An exstrophied bladder may_ become carcinomatous from the constant 
irritation of its surfaces, Figure 675. 

Success in the treatment of exstrophy varies with the extent and position 
of the defect. In the rare case with an opening high up and unaccompanied 

by a defect in the genitals and 
lower urinary apparatus, a 
cure may be effected by making 
a funnel-shaped denudation 
around the orifice, with a sicle- 
to-side approximation with fine 
chromic gut or silkworm gut 
sutures. Where the defect is 
extensive and the urethra ab- 
sent, a plastic cure is a lusus. 
It is then best to open the ab- 
domen and anastomose the 
ureters into the sigmoid flexure 
about on a level with the pelvic 
brim. 

Where there is a complete 
dehiscence of the anterior ves- 
ical Mull with the attendant 
eversion, the condition of the 
patient is pitiable in the ex- 
treme, worse even than an 
extensive vesicovaginal fistula 
with its continuous malodorous 
discharges and eczematous madid tender skin and encrusted hairs. The often 
exquisitely sensitive, everted vesical mucosa adds the last straw to the unbear- 
able stigmata of this distressing malady. If, therefore, in any possible way 
relief is obtainable for a fair percentage, the effort would seem justifiable 
even in the face of considerable risk. 

Two principles are desirable in an operation. One, a reservoir to act 
as a substitute for the urinary bladder; two, the .removal of the offending 
vesical mucosa in case the ureters are diverted into a new channel. 

Usually the patient has a normal, tight rectal sphincter which justifies 



Fig. G76. — ^Pbkpabing Ubeteb fob Isiplantation. 

A. Ureter severed and freed, end being slit open. 
Silk thread passed through half of duct and tied. 
B. Other half of duct being tied. C. Both ends of 
sutures threaded into needles ready to be drawn 
into the bowel and tied well below the point of 
entrance. (R. C, Coffey.) 
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using the rectum as the reservoir, as shown by repeated experiences with ever 
increasing success. The operation is best done when the child is six or eight 
3'ears old, and can cooperate in training the new function by visiting the toilet 


at intervals of a few hours and by 
rising once or twice at night. One 
of the pioneer successful opera- 
tions was that of G. E. Eowler, 
of Brooklyn {Am. J. M. Sc.j 
1898, 115) on a boy six years old, 
followed to adult life. 

E. C. Coffey’s method (Avk 
J. Ohst.j 1911, 56 ; Surg., Gyncc., 
& Ohst, 1921 ; NoHliwest Med., 
1925, 24) to-day supersedes all 
others as based on better princi- 
ples, established expeidmentall}^, 
and tested repeatedly. 

The procedure consists in an 
implantation of the ureters into 



Fig. 677. — ^Incising Peritoneal and Muscular 
Coats of Intestine and Freeing Mucous 
Membrane from ]\Iuscular Coat. (K. C. 
Coffey.) 


the lower sigmoid flexure or upper rectum, obliquely through the coats of the 


bowel, entei-ing the lumen through a small orifice at the lower end, the object 


being to secure the advantage of a pressure closure of the ureteral lumen as the 

bowel exercises its function. 



Fig. 078. — Sutures Passed and Ureter Being 
Drawn Down Under Intestinal Sutures 
THROUGH Stab Wound in Mucous Membrane. 
(R. C. Coffey.) 


When the ureters are implanted 
separately, the right is inserted 
first and after complete recovery 
the left follows. 

The method of implantation 
is a median or lateral incision, 
exposing bowel and ureter, the 
bowel having been thoroughly 
emptied. The ureter is located 
at the pelvic brim where it is 
often found passing in direct ti’a- 
jectory to the bladder without a 
pelvic dip, easily detached for 
about 4 centimeters, and handled 
with the utmost care to avoid in- 


juring its vascular investure. It is tied off below, divided, and the lower end 
dropped. The upper end is slit and caught by a fine silk ligature. Figure 676. 
The bowel is then prepared for the embedding of the ureter by a longitudinal 
incision of about 4 centimeters down to its mucosa. Sutures are passed to close 
this incision as soon as the ureter has been implanted. A little puncture of the 
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nmcosa is made at the lower end and the free end of the ureter drawn into the 
bowel and fastened. Eor this part of the operation, C, H. Mayo isolates the 
bowel and passes sutures in between those indicated, catching lightly the exte^ 
nal coats of the ureter, fixing it in its bed. Two rows of sutures complete the 
embedding. Owing to the swelling of the intestine, the ureter cannot function 

for some days, making it inadvis- 
able to implant both ureters in 
this way at one sitting. This 
difficulty Coffey has overcome by 
the procedure demonstrated in 
Eigures 680 and 681. 

This latter method depends 
upon the insertion of a rubber 
tube up through the anal orifice 
and empty bowel as far as the 
upper implantation. Eire cathe- 
ters are passed up the ureters in 
the direction of the kidney and 
tied in each amputated ureter. 
The lower end of each ureteral 
catheter is attached to the rubber 
ti;be in the rectum through the 
little opening in the bowel; the 
rectal catheter is withdrawn, pulling the ureteral catheters with it, until these 
appear well outside of the body and the ureters are snugly lodged as shown; 
finally, the muscularis of the bowel is united over each ureter so as to imbed it 
obliquely as described. 

The urine now- flows continuously and without contamination direct through 
the ureteral catheters into a suitable vessel at the bedside. The tubes come 
away in about a week, when the intestinal swelling has subsided, and the 
implantation is complete. The avoidance of two operations is of great advan- 
tage to the patient, particularly when there is carcinoma of the exposed 
mucosa of the bladder. 

Such an operation can be readily^ concluded by the complete destruction 
of the mucosa of the bladder with the high frequency coagulation current. 

DISPLACEMENTS AND ALTERATIONS 

The bladder is liable to remarkable displacements and alterations of form 
in its effort to carry out the function of a urinaiy reservoir in spite of various 
hindrances, due 'to its resemblance to a lax bag which readily adapts its form 
by the water pressure within to the varying available space. It is pulled up to 
the umbilicus by a large fibroid tumor, or squeezed out of the pelvis by an 



Fig. 679. — Duct Implanted and Anciiored at Its 
End Inside Intestine by Traction Suture. 

Part of intestinal sutures tied. Small anchor 
sutures fasten ureter to peritoneum of intestine. 
Two intestinal sutures remain to be tied over anchor 
suture. Traction suture to right being covered in 
by purse-string suture. (E. C. Coffey.) 




Fig. GSO. — Sijiultaneous Isiplantation of Right and Left Ureters. 


Both ureters severed and long rubber tubes fastened in them for temporal’}' drainage of 
kidneys. Tubes sliown being attaclied to rectal tube in bowel by •which ends of small tubes 
are drawn out through the anus and placed in container. End of ureter will be drawn down 
and implanted in intestinal wall outside mucosa. (R. C. Coffey.) 



Fig. 681. — Diagrams of Bilateral Isiplantations of Ureters into Pel'vic Colon. 

A, Cross section of intestine at site of a ureteral implantation. Below: Longitudinal sec- 
tion of pelvic colon into which both ureters have been implanted at one sitting. (R. C. 
Coffey.) 
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ovarian cyst, or, again, a mass of pelvic adhesions forces it to expand downward 
in the direction of a broken-down vaginal outlet. If the upward displacements 
are not borne in mind, it runs a gi-eat risk of being cut into on opening the 
abdomen. 

The displacement of a part, rarely of the whole, bladder, is found in pro- 
lapsus uteri. The partial extrusion often takes an hourglass shape, and 
accumulates foul urine and even calculi in the lo-wer part. When the ureters 
are thus compressed and dilated, an infection may spread upward and cause 
death. 

A common lesser degree of displacement is that of the familiar cystocele 
due to a breaking dowm in the fascial supports or pillars of the vesical base in 
multiparae. 

Intrapelvic lateral displacements are common when the opposite posterior 
quadrant is filled wfith a tubal or ovarian tumor. 

A vesical diverticulum is found in inguinal and femoral hernias and must 
be borne in mind in operating. 

A diagnosis of these displacements is eas}" if the formation of a tumor 
varying in size is noted and a sound is passed by the urethra and used to make 
a careful exploration of the bladder cavity. By injecting the bladder with a 
bismuth emulsion, excellent gi-aphic x-ray records can be secured representing 
all phases of displacements. 

The displacements cited are passive, and the treatment is that of the causal 
condition; when this is removed the timible is cured. Cystocele is treated 
by restoring the inferior supports (Chapter XIX). 

FOREIGN BODIES 

A variety of foreign bodies are found forming in the bladder itself, as in 
the case of many phosphatic and ui’atic vesical calculi w'hich are thus endogenous, 
as it were, or an oxalic or uric acid calculus may descend from the kidney 
via a ureter and lodge in the bladder, where it continues to gTow by accretion 
from the urinary salts, or a foreign body may be introduced per urethram. 

Boreign bodies also penetrate from the peritoneal side, such as a pin from 
the appendix, or echinococci, or a ligature from the pedicle of an ovarian 
tumor ; dermoid cysts open into and discharge hair through the bladder (pilimic- 
tion) ; and the bones of an extra-uterine fetus have repeatedly found an exit 
by this avenue. The commonest foreign body entering from the vaginal side 
is a pessary, which ulcerates through the septum. 

By the urethra odd longish instruments have been introduced manually, 
the commonest object being a broken off catheter or an entire glass catheter 
which has slipped out of the fingers. Articles introduced by the patient herself 
are hairpins, toothpicks, crochet needles, and what not. 

The first symptoms are irritation of the bladder, followed by a cystitis, with 
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suprapubic pain, the frequency and passage of cloudy urine, and pus. The 
foreigai body soon becomes incrusted, and the cystitis increasingly urgent. 
Elongate bodies are apt to ulcerate through into the vagina, or even into the 
peritoneum causing a rapidly fatal peritonitis. 

The diagnosis is eas}'’ enough -when the patient confesses the introduction 
of the foreign body. A large stone can often be felt bimanually. The nature 



Fig. GS2. — Stone in Bladder Shown by X-Eait. 


of the trouble is, however, always immediately made clear by one look through 
the cystoscope which is always imperative. The click of the sound striking 
the foreign body is sometimes the note which clarifies the diagnosis. An x-ray 
always yields an admirable record of glass, stones, and metal objects. 

Eigure 683 is of a vesical calculus seen in the air-distended bladder 
through the open cystoscope illuminated by the reflected light of the head 
min’or. There was histoiy of a severe cystitis after labor, the infection 
apparently originating in the traumatism of the head crushing the bladder walls 
against the unsuspected stone. The operation was followed by a prompt and 
permanent cure. 
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The treatment is to remove the foreign body as soon as possible, either (1) 
through the urethra, (2) through a vaginal incision, (3) or through a supra- 
pubic incision. 


7 ^' 



Fig. 683. — Vesical Calculus, Seen 

THROUGH SPECULUiL X 


1. If the foreign body is small, not over 10 or 12 millimeters in diameter, 
or if it is long and narrow like a needle or a glass catheter, it can always be 

remoAmd through the examining vesical specu- 
lum. The plan is to dilate the urethra up to 12 
millimeters and introduce the speculum in the 
knee-chest posture. If the object is small and 
round, it is then at once picked up by an 
alligator forceps and simply extracted, or it 
can be caught with a scoop, pressed against the 
end of the sjieculum, and withdrawn with it. 
A longdsh body like a glass catheter is re- 
moved by introducing a straight instrument, such as a searcher, into the open end, 
and then manipulating the end of the speculum until the foreign body slips into 

it ; then by pushing the spec- 
ulum well down on the cathe- 
ter engaged in this way, its 
end can be easily caught and 
withdrawn together with the 
speculum. Soft stones can 
be crushed through the open 
speculum and the larger 
pieces lifted out w'’hile the 
smaller ones are flushed out 
by irrigation in the dorsal 
posture. It is usually well to 
give an anesthetic if the op- 
eration cannot be done with 
the utmost ease. 

I removed a glass catheter 
this way from a young 



in 


Fig. 684. — Removal of Calculus through Vaginal 
Incision Made from Cervix Uteri to Tbigonum. 
X 1. 


woman with a myomatous 
uterus wdiich filled the pelvis 
and reached up to the umbili- 
cus. She had retention of 
urine, and *her physician let 


his glass catheter 13 millimeters long slip in the overdistended bladder. I could 
feel the myoma with a long rigid body lying in front of it, with one end pressing 
on the anterior vaginal wall and the other up near the umhilieus. By careful 
bimanual manipulation, I pushed the upper end to the right, and the lower end 
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up so as to 'bring it into tiie urethra, where it emerged at the external orifice with 
a lot of bloody urine. 

Most stones can be crushed readily with a lithotrite in a bladder moder- 
ately distended with water, when the pieces can be removed through the 
speculum in the knee-chest posture. 

2. Next to the simple methods just descidbed, the vaginal incision is the 
best for stones too large to break and extract through the urethra. 



Fig. 685. — Eapid and Safe Method of Opening Base of Bladder. 

Patient in knee-chest posture. Speculum- introduced to admit air into bladder. Air- 
distended organ then opened in manner demonstrated to extent indicated at a. 


The operation can be done conveniently under local anesthesia with the 
patient in the left semiprone posture', with the posterior vaginal wall well 
retracted, exposing the entire anterior wall. A blunt instrument like a male 
sound is introduced into the bladder, distended with water, and the anterior 
vaginal wall pushed forward in the median line and cut through, opening the 
bladder ; the edges of the incision are caught and held fast while the opening 
is extended with scissors up toward the cervix and cautiously forward toward 
the neck of the bladder which is guarded by introducing the index finger until 
the hole is large enough for the extraction of the stone grasped by its smaller 
diameter in a stone forceps, Eigure 684. 
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Another, I think better, Tvay is to put 
the patient in the knee-chest posture and 
let air info the bladder. Then retracting 
the posterior vaginal wall with a Sims 
speenlnm, exposing well the anterior -ffal], 
a two-edged knife blade, fixed at an angle 
on a long handle, is plunged through the 
tense septum and the opening enlarged fore 
and aft in the median line. Figure 685 . A 
l3eginner sliould put a mushroom catheter 
in before operating, to protect the internal 
urethral orifice. The stone is then located 
and withdrawn with forceps. If there is 
much cystitis, the wound may be left to 
heal spontaneously, which it does quichly. 
A fairly clean bladder can be closed at ouce 
with a few catgut or silkworm gut sutures, 
taking in all layers down to the mucosa; 
then let the patient wear a drainage cathe- 
ter for a few days, after which she should 
void her urine. A curious outcome of the 
habit of titillating the genitals with a 
homely instrument is seen in the hairpin 
calculus wliieh I owe to the late F. R. Ec- 
cles, of London, Ontario ; the hairpin es- 
caped into the bladder and in time became heavily incmsted; married soon 
after, at her confinement a large foreign body w'as felt obstructing the descending 
head; wLen it wms pushed up the labor proceeded 
normally. Eccles removed it later through the 
vaginal wall; the wound left open healed sponta- 
neously wdthin five weeks. 

3. The suprapubic incision, the classic seciio 
aliUj is best adapted to those large calculi which fill 
the bladder, and in children where the vaginal route 
is not available. 

The bladder is distended with water, and a 
transverse or a vertical incision made about 8 centi- 
meters long just above the symphysis ; the recti and 
the pyramidales muscles are separated and the finger 
carried down through the loose cellular tissue to the 
full bladder, care being taken- not to open the 
peritoneum. The bladder being exposed, the peritoneum is pushed well up, 
the vesical wall incised and the stone extracted. After clearing away t e 



Fig, 687.— Sectiok of Vesi- 
cal Calculus of Bladder 
Eemo\t:d from a Cir 
Eight Years Old. X i- 



Fig. 680. — Piiosphatio Calculus 
Formed upox Hairpin in Bladder. 
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perivesical fat, take care not to dislodge the loose fascial investiture of the 
bladder, a valuable adjuvant in closing the wound with interrupted or with a 
continuous catgut suture embracing the entire thickness of the wall excepting 
the mucosa; the fascial envelope is sutured over this. The incision in the 
abdominal wall is then closed with silkworm gut or fine chi'omic gut, leaving 
a cigarette drain opening for four or five days. If the bladder is kept drained 
for a week with a mushroom catheter, the clean incision in the vertex ought 
to heal promptly. 

The stone shown, Eigure 687, was removed by the suprapubic operation 
from a girl eight years old, by F. R. Eccles. 

YESIGAL FISTULAS 

Vesical fistulas, abdominal openings between the bladder and adjacent 
organs, are found between bladder and vagina, between bladder and uterus, 
and between bladder and the intestinal tract. 

The natural tendency of a fistula is to close, rarely spontaneously and 
completely, by granulation and cicatrization with contraction of its margins. 
In this way, a small fistula may occasionally disappear in a few weeks, while 
a large one becomes greatly reduced. A clean-cut opening, such as that, made 
to .extract a stone, always closes without aid. In time the margins of the 
large obstetric fistulas grow sharp and hard, in bad cases the cicatrices radi- 
ating out on to the vaginal Avails or pinning the opening doAAui to a pubic 
ramus. Injuries to the loAver Augina sometimes render the canal so rigid and 
contracted that it is extremely difiicult if not impossible even to see the fistula. 
Destruction of the vaginal vault often carries Avith it the anterior lip of the 
cervix (fistula laqueatica), tying the bladder tightly up to the uterus aboA'^e. 

Although the tendency of a small fistula is toAvard spontaneous cure, a fine 
hair opening in the cicatricial tissue may persist for years. One patient had 
borne her fistula for tAventy-three years, and the opening, almost invisible, was 
lai-ge enough to let all the urine escape. 

Etiology. — The common cause is traumatism Avith ischemia from the 
impaction of the child’s head in the pehds, destro3dng the vitality of the tissues 
at the area of compression betAveeaa head and sjanphysis ; in a feAV days a slough 
forms, and shortly the plug of tissue drops out, leaving an opening large or 
small betAA’^een the bladder and the vagina. Repeated pelvic measurements 
in these cases have demonstrated that the fistula folloAving parturition is 
commonly in a contracted pelvis. 

The prevailing impression that fistulas are due to the use of obstetric 
forceps is eriuneous. T. A. Emmet long since demonstrated that they arise 
not from the use of the forceps but rather from delay in using them where 
urgently needed to prevent prolonged impaction Avith its disastrous sequelae, as 
indeed was also urged hy W. T. Schmidt in 1828. 
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They are also caused by such foreign bodies as stem-pessaries, ’working tlieiv 
■way from the vagina into the bladder, or vice versa, Eigrire 688; syphilis; the 
extension of a cervical cancer ; a fruitful peccant cause a few years back was 
a vaginal or an abdominal hysterectomy. 

Symptomatology. — The symptoms are characteristic. Soon after the con- 
finement, there may be bloody urine and difficulty in urination with cystitis 
and febrile disturbances ; in a week or more the slongb escapes, and the nrine 
pours through the opening and out over the vulva, perineum, and adjacent 
parts which are kept soaked and malodorous. Tlic effect on the skin is a 

painful dermatitis and 
areas of excoriation; 
vulvar hairs are in- 
cnisted with the urine 
salts. Areas of excoria- 
tion are found within 
the vagina coated •with a 
^sabulous material and 
incrustations, while the 
parts are so exquisitely 
tender that the slightest 
movement is pain, and 
an examination impos- 
sible except under a pro- 
found anesthesia. These 
are some of the afore- 
time insuperable diffi- 
culties the genius of our 
immediate predecessors 
overcame with infinite 
never-flagging patience. 

If the fistula is 
small, the patient in cer- 





Fig. 6S8. — Vesicovaginal Fistula Caused by .a Pessary j 
Sagittal Section. 

Shank of pessary buried in rectovaginal septum. Vagina 
atresic and pus cavity in upper portion discharges into bladder, 
which lies contracted behind symphysis, by a fistulous opening 
caused by cup of pessary. Hypertrophy of vesico- and urethro- 
vaginal septum shown. 


tain positions can often retain and void a considerable amount of urine. Also, 
if tbe vaginal outlet is uot much damaged a considerable pool of urine may 
accumulate in the -vagina while lying down to gush out on rising, leading to 
the erroneous idea that the bladder is continent. I saw one sncb patient who 
could retain 300 c.c. 

The effect of the fistula on the general health is sometimes pronounced ; the 
local discomforts root her like a vegetable in one place, enforce an almost soli- 
tary existence, precluding exercise, fresb air, and all social engagements, 
appetite fails, indigestion ensues with constipation, depression, and cachexia, 
and life becomes a weary burden, without even the solace of a clean hed at night. 

In spite of all the seemingly insuperable obstacles, conception bas occurred' 
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One of my patients witE a fistula 1.5 centimeter in diameter near the neck of 
the bladdetr actually conceived and had a natural labor and puerperium, -when 
tbe fistula was cured by operation. 

A similar case of L. van Winckel’s became pregnant and passed through 
her confinement, when the fistula healed spontaneously. 

Diagnosis. — The diagnosis must include not only the fact of a fistula but 
all the associated conditions which complicate it: size, form, exact site, the 
condition of the surrounding vaginal walls — ^\vhether yielding or fixed by scar 
tissue, whether the anterior lip of the cervix is involved (cervico-vesicovaginal), 
whether it is anchored at any point, also whether accessible, and the mobility 
of the uterus. It is imperative to note the location of the ureteral orifices 
with reference to the edges of the ' opening." Other complications are the 
presence of two vesicovaginal fistulas, or a rectovaginal fistula. 

Again, there is sometimes also a complete tear of the rectovaginal septum, 
and I have seen a large vesicovaginal fistula adhering to the puhic ramus, asso- 
ciated with a wide diastasis of the symphysis puhis ruptured in a bad forceps 
labor. 

The history is that of a constant escape of urine, dating usually from a 
severe confinement or a hysterectomy; if in spite of having such a constant 
fiow, she also passes water at regular intervals, the probable diagnosis is that 
of a ureteral and not a vesical fistula. 

By touch the examiner discovers more or less vaginal sear tissue and the 
hole in the anterior vaginal wall, from which the urine escapes. 

Inspection yields the fullest information when the posterior vaginal wall 
is retracted so as to expose the entire anterior wall where the fistulous opening 
is evident and can be studied in all its relationships; a small fistula may lie 
concealed in the vaginal folds, when not infrequently up near the vault and 
the cervix. A vesico-uterine fistula gives evidence of its presence by the 
urine escaping from the cervix. 

A fistula which is not apparent can be located by injecting the bladder 
with an aniline solution or with sterilized milk and watching its escape. A 
fine sound introduced into the bladder by the urethra can usually be brought 
through the smallest fistula in the vagina. 

The cystoscope is of use in examining the fistula from the vesical side, but 
is not so satisfactory as a vaginal view except in locating the ureters. Some- 
times the best vaginal view is secured in the knee-chest posture through a 
conical metal speculum. If there is any doubt as to the participation of the 
ureter, both ureters should be catheterized ; a fistulous ureter will block the 
catheter. 

Treatment. — General Principles . — ^Preparatory treatment is imperative 
where the vagina contains sloughing necrotic tissue incrusted with salts, and 
the parts are raw and granulating; prolonged, repeated, warm boric acid 
vaginal douches and repeated painstaking cleansings of vagina and vulva to 
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wipe off slotighs and debris, followed by occasional applications of weak solu- 
tions of nitrate of silver to the raw surfaces, remove these complications. 
At the same time, bands of scar tissue can be incised, diminishing the tension 
on the margins. 

If there is a rectovaginal fistula it should he healed before operating upon 
the vesicovaginal fistula, unless both can he closed at the same sitting, A 
recent fistulous area clears up more rapidly if copious saline enemata are given 
which pour out through the vagina and serve to keep the bowel empty. 

Eecent advances in treating had fistulas dispense with some of the time- 
consuming, preparatory treatments for which our forefathers were justly cele- 
brated, in the way of multiple incisions and the use of vaginal dilators, 
softening and promoting the absorption of scar tissue. 

The best time to operate is -within six or eight weeks after labor, -while 
the tissues are still jnore soft, yielding, vascular, and free from fixation and 
the atrophy due to scar tissue. If the fistula is small and its edges can he 
easily di-aivn together with tenacula, they should be freshened and united by 
several fine silkworm gut sutures in the direction of least resistance ; large and 
irregular fistulas are more dilficult. The operation becomes most difficult -with 
the formation of much scar tissue, and tlie attendant distortion. Pregnancy 
forms no contra-indication to opeiution, as shown by Schlesinger and othei’s. 

The important adjuvants to success are: Freedom from any marked or 
active inflammation in the bladder and the vagina; accessibility to the seat 
of operation, enabling the operator as nearly as possible to denude and suture 
as if the lesion were on the outside of the body; well vascularized tissues; a 
broad area of denudation; approximation of the denuded areas by sutures 
which will not absorb too rapidly; approximation Avithout tension; placing 
the bladder at rest after the operation until union is secure. An operation 
aAvkwardly executed because of the distance and fixation of the tissues, almost 
invariably fails. 

1. Freedom from Infectio n. — It is next to impossible to de- 
nude and get union in the presence of any lingering active inflammation. 
Preliminary treatments to restore tissues to a sound condition are repeated 
douchings, or, better, continuous vaginal irrigation for several hours daily, m a 
bed adjusted with a split mattress or a hole in the mattress so that a Avarm mild 
saline solution^ or mildly antiseptic solution can be kept flowing over the 
affected parts by means of a nozzle introduced into the vagina. It is also 
well to curette away any sabulous material and to touch all raw areas with 
a 3 to 5 per cent solution of nitrate of silver, every two or three days. 

2. Accessibilit y. — It is impossible to denude well and secure the 
necessary approximation if the fistula is distant and aAvkward to reach. Either 
the operator must go up to the fistula, or the fistula must be brought down to 
the operator, or both of these principles must be utilized. The nearer the 
fistula is brought to the outside of the body, the more likely is the operator to 
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succeed in each step of his task. Our forefathers, and especially Sims and 
Emmet, succeeded under conditions of extreme awkwardness where we to-day, 
with less of their special skill wrought out of an abundant experience, would 
fail lamentably. Like the bow of Ulysses there is scarcely one to-day who can 
handle their tools or use their legerdemain in this field; however, we can 
congratulate ourselves in the possession of methods and devices not available in 
their day, short cuts and bypaths over the rough road to success. 

Accessibility is secured in the more difficult cases by one or two large 
posterior paravaginal incisions, which serve to place the operator almost directly 
over the field of operation by eliminating for the time being the vaginal canal. 

The most valuable contribution here is the extensive colpotomy of the 
Sehuchardt incision. For easy accessibility to uterus and parametria, no step 
equals Schuchardt’s paravaginal incision, originally offered as a substitute for 
the sacral methods of extirpation of the uterus, which throws wide open 
the funnel formed by the levator anal muscle and the coccygeus through which 
the vagina passes as it emerges through the pelvic floor out on to the vulva 
(Centralhl. f. Chir., 1893, 51). 

With the patient in the lithotomy position, a long skin incision is made 
beginning between the posterior and middle third of the left labium majus and 
extending convexly outAvard down around the anal orifice at a distance of 
about 2.5 centimeters to end at the sacrum, a total length of from 18 to 20 
centimeters. The vulvar incision is then carried on up the vagina which it 
divides completely to its attachment at the cervix, thus splitting the vagina 
for its entire length. The right half of the vagina with its associated soft 
parts, together with the rectum, noAv drops easily over to the right side, leaving 
a broad gaping wound, a sort of inverted funnel, in place of the narroAv resistant 
canal. Douglas’s culdesac is next opened and the parametria examined thor- 
oughly on each side and divided at any desired distance from the cervix, 
thus greatly extending the field of operation in the desired right and left 
directions. The bladder and ureters are pushed up from the Avomid area and 
the ureters brought clearly into view and thus protected (Schauta). 

Staude (Central!)!, f. Gynah., 1908, 37) further extended the Sehuchardt 
preliminary operation by making another similar incision on the right and so 
reducing the pei’centage of the inoperables. 

Again, if the uterus is mobile, the cervix can be caught and pulled down, 
displacing the fistula with it, or the vagina can often be draAvn down by 
passing three or four silk traction sutures through its Avails, say 1 centimeter 
from the fistula. When the fistula is pulled on and the scar tissue felt holding 
it, the latter can be relaxed by dividing it in one or more places. A ball of 
cotton, or rubber balloon with a holloAV stem, pushed through the hole into the 
bladder and inflated and pulled on, sometimes helps the denudation and the 
suturing. 
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3. Vascularization of Tissue s. — Tissues that bleed easily 
form good plastic material and unite readily. It is useless to denude and join 
dry tissues or ischemic scar tissue. For this reason the latter must always be 
excised liberally. Working in and with scar tissue is a cause of many failures. 

4. Area of Denudatio n. — ^While it is important to sacrifice as 
little tissue as possible, it is still more important to make the ai’ea of denudation 
broad in order to get a snug wide apposition of well-vascularized surfaces. 

One of the vital principles in the treatment of these fistulas which has 
really saved modern surgery just here, is the making of a satisfactory denuda- 
tion in the majority of cases without the sacrifice of any tissue at all. This 
consists in the simple detachment of the bladder from the vagina, simply split- 
ting them apart by running a sharp knife in between them on all sides of the 
fistulous orifice; in this way the bladder can be freed to any desired degree 
and even loosened so that it can be pulled dowm like a collapsed wet bag. After 
getting out beyond the scar tissue the dissection is made with a blunt instru- 
ment. In this wmy even though the ureters debouch on the margins they can 
be respected and liberated with the bladder and finally turned in as the loose 
tissues are sew^ed together. If the vagina is not lax enough to let its walls come 
together after closing the bladder, the raw surface can be left to close by 
granulation. While this method is of the utmost value in all fistulas, it is of 
permanent importance in the larger and complicated ones, 

5. Approximatio n. — An important plastic principle is that the 
tissues come together readily and are adjusted without any'- marked tension. 
It is frequently difiicult to obsen'e this principle, but often pai’ts assembled 
under some degree of tension are relieved w'hen' it is distributed over a number 
of sutures. 

6. Suture Materia 1. — Sims’ silver Avire sutures, carefully laid 
at suitable intervals and shouldered at the point of emergence in the vagina and 
then twisted so as ideally to splint the wound margins, were an admirable pro- 
cedure. Our present day substitute is the impenetrable, resilient silkworm 
gut suture placed at sufficient intervals to carry the tension. I have also used 
fine flexible silver suture which is pulled up and twisted. Fine chromic gut 
does Avell for buried sutures as well as between the silkworm sutures. Silk 
and linen sutures are not so suitable for this work as they are apt to form 
setons conducting infection into the wound ; if used at all, select a fine strong 
thread. 

7. C 1 o s u r e. — Avoid wherever possible closing the wound by bring- 
ing several points together as in a V or an H. The best directions are rep- 
resented by I — / U or n . 

8. Placing Bladder at He's t. — Placing the bladder at rest after 
the operation for from six to ten days, is usually essential. Once in a while 
when the tissues have been most satisfactorily approximated in a fistula of 
not more than medium size, it is safe to let the patient urinate from the first. 



BLADDER AND URETHRA 


849 


This is commonly done -with a mushroom catheter introduced through the 
urethra. During the drainage period the bladder is irrigated daily, and the 
catheter is changed every three or four days. It must always be watched 
for a tendency to become choked with urinary salts. Sometimes it is well 
to drain by a catheter passed through a clean incision in the bladder back of the 
trigonum. When the catheter is removed, the incision closes of itself. 

9. P o s t u r e. — The posture of the patient during the operation is ex- 
tremely impoidant. Almost without exception the lithotomy posture, some- 
times exaggerated, is the most advantageous for the operator as well as 
convenient for assistants, with the vaginal orifice well retracted by a broad 
speciilum and the field of operation displaced downward by one device or another 
as far as possible, in order to bring the fistulous orifice toward the outside and 
into the light of day, affording a maximum accessibility. The operation in 
this position has had its limits gi’eatly extended by the Schuchardt incision 
which enables the operator to go up to the fistula when the latter is more or 
less fixed in sitUj and not to be so dependent upon displacing the fistula down- 
Avard. 

The left lateral, or Sims semiprone posture, is occasionally convenient, 
but no longer used in the universal sense of its original promotors — Sims and 
Emmet. 

If a fistula high up and fixed is attacked by the suprapubic route, an ex- 
treme Trendelenburg position makes the whole interior of the bladder easily 
accessible from within, as soon as the organ is opened. 

10. Various Avenues of Approach. — ^Various avenues iised 
in approach to a fistula are Avorth mentioning as they afford an interesting 
commentary on the resources of baffled human ingenuity. 

(1) The usual and best is the natural channel; the external orifice of 
the vagina is ahvays to be selected when possible. The use of any other 
than this must justify itself by some special conditions not remediable in 
this Avay. 

(2) Where the scar tissue in the lower vagina prevents access, a transverse 
incision through the perineum has been used as an approach by M. Sanger, to 
obviate the difficulty by tunneling under it, as it were. 

(3) Operators familiar with the advantages of the posterior parasacral 
operations on the rectum have recommended this avenue with the displacement 
of the rectum and a longitudinal opening in the posterior vaginal wall. 

(4) A para-urethral incision through the vestibule loosens the fistula when 
tied to the pubic ramus. The difficulty here is the hemorrhage in tissues hard 
to control. 

(5) The symphysis has been divided to effect this liberation of the fistula. 

(6) Retzius’s space can be opened above the symphysis in order to free the 
fistula, which is then closed by the vaginal route. 
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(1) The suprapubic transvesical (extraperitoneal) operation is sometimes 
valuable. 

(8) Suprapubic transperitoncal cletacbment of the bladder from surround- 
ing adhesions is used for fistulas high up and inaccessible from below. 

(9) There is, also, suprapubic transperitoncal detacli- 
ment of the bladder with the removal of the uterus and 
the adnexa. 

The dangers of the operation are hemorrhage, control 
by efficient suturing, and the inclusion of one or both 
ureters in suturing, avoided only with sedulous care and 
by keeping in touch with the ureters all through the opera- 
tion. A bad secondary hemorrhage may fill the bladder 
and cause the patient to burst the •wound open in straining 
to empty it. Lives have been lost by the persistent bleeding. 

11. Instrument s. — The instmments needed are: 
Sims specula, lateral retractors, tissue forceps, several 
artery forceps, a fistula knife, fistula scissors, tenacula, 
needles, needle bolder, fine silkworm gut, chromic catgut, 
and fine silk. 

Operation . — ^^Ve shall consider the treatment specific- 
ally under the headings : Vesicovaginal, vesico-utorovaginal, 
vesico-uterine, entcrovesical. 

1. Y e s i c o V a g i 11 a 1. — Expose the fistula by re- 
tracting the vaginal wall and draw it down by pulling on 
the cervix or the adjacent tissues transfixed with several 
sutures. 

(a) Classical procedure. Eirst of all the edges of the 
fistula are pared on the vaginal surface entirely, creating 
a freshened area, 5, 6, or 8 millimeters wide, extending 
down to but not involving the vesical mucosa, using either 
knife or scissors. I generally prefer a delicate scissors, 
Eigiire 689, The freshening must extend out into the 
sound tissue, avoiding the error of merety paring a thin 
slice from a more or less vascular surface. Every particle of the tissue within 
the periphery of the opening is removed, and any discoverable islets of unde- 
nuded tissue are picked up with a tenaculum and snipped off. 

The direction of approximation with least resistance is ascertained as a 
guide in passing the sutures which are laid with an ordinary needle holder 
grasping a small curved, usually round needle, threaded with fine silkwoim 
gut or fine silver wire or chromic gut. A tenaculum is helpful in steadying 
the tissues as the needle traverses them and in holding the point as it emerges 
until grasped by the needle holder. 



Fig. 689. — Scissons 
roE Pakixg Edges 
OF Vesicovaginal 
Fistula. 

Shanks are long 
and slender and 
blades are delicate 
and curved on flat. 
X %• 
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The needle should pierce the vaginal mucosa about 3 millimeters from the 
margin of the denuded area and appear just under the vesical mucosa, to 
reenter the opposite side and emerge on the vaginal surface at a point corre- 
sponding to that of entrance. Other sutures are introduced about half a centi- 
meter apart, until there are enough to close the wound snugly, taking especial 
care to secure accurate apposition at the ends of the wound or at 
It is helpful often to pass the 


an angle. 


r 
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first suture in the center, di- 
viding the wound in two. The 
amount of tension in tying 
must be just enough to effect 
a snug union without blanch- 
ing the tissues. Pass enough 
fine silk or linen to correct any 
pouting between the sutures. 

It is well, if a ureteral ori- 
fice appears on the margin of 
the fistula, to slit it up into the 
bladder, or to dissect it up and 
turn it into the bladder before 
completing the denudation and 
closing the fistula. 

When the fistula is pinned 
to a pubic bone, I sometimes 
introduce a long delicate tenot- 
omy knife on the vulvar sur- 
face about 3 centimeters from 
the fixed point, gaiiding it 
along under the mucosa, and 
cutting the fixed point loose 

from the bone with but slight hemorrhage. The tissues are in this way ap- 
proximated without undue traction. 

(b) Closure by detachment of bladder. Since the days of Jobert, Sims. 
Emmet, and G. Simon, and their school, the method of denuding the margins 
and closing a fistula, astonishingly effective even in the worst cases in the hands 
of our American predecessors, has shown unmistakable signs of falling into 
gi’adual disuse, owing to the advent of a new and still better method applicable 
ofteai with ease to the most difficult cases — a procedure first advocated on a 
large scale by A. Mackenrodt of Berlin {Centralhl. f. Gyjiah.^ 1894:, Ho. 8). 
The essence of this innovation lies in the widespread detachment of the bladder, 
freeing it on all sides from the fistula and the independent suture of its mai'- 
gins, followed by the closure of the vaginal part of the openings as far as pos- 
sible. This principle of loosening up the bladder as an independent organ 





Eig. 090. — Classical Opebation, Silkworm 
Sutures Inserted Transversely. 
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is often a matter of sucli facility and conveys such assurance of success by the 
ease with which the flaccid plastic tissues are united in several layers with no 
sacrifice whatever of tissue, that it deservedly bids fair to control this historic 
field of plastic work from now on. 

The method is .as follows: 

(1) The fistula is exposed, and the ceiwix at one end and the urethral 
prominence at the other, each caught with a pair of tenaculum forceps, and 
the tissues between made tense by traction in opposite directions. 

(2) An incision is next made down the median line across the fistula and 
through the vaginal walls down to the bladder tissue, exposing the entire base 
of the bladder as in a cystocele operation. 

(3) The edges of the fistula are then split and the bladder dissected from 
the vagina widely on all sides, even extending the detachment upward, if need 
be, to the vesico-uterine peritoneum, and as far out laterally as seems necessary 
to loosen it well on all sides from the vagina. 

(4) The lax, movable, detached bladder is now closed by sewing its raw 
edges neatly together with a continuous fine chromic catgut suture, two or 
even three rows so as to insure a bi'oad surface of approximation. 

(5) After closing the bladder, the vaginal ■wound is closed as far as the 
tissues will pennit, sometimes making a marked angle 'with the line of bladder 
uirion. It is an advantage to' make the vaginal line of suturing as distant as 
possible from that of the bladder. This is an excellent plan for small as well 
as large fistulas.^ 

In the case of a large fistula bordering on the urethra where there is no 
room for making a vesical detachment without risk to the sphincter function, 
an excellent plan is to sew the posterior detached bladder to the anterior 
denuded vaginal wall. The steps are : 

(1) By a crescentic incision, splitting the margin of the opening around the 
posterior two-thirds of the fistula, and the Separation by blunt dissection of the 
bladder from the cervix and from the vagina laterally, the detachment may be 
carried up to the peritoneum. 

(2) The remaining anterior third of the fistula skirting the urethra is 
then pared, as in the classical operation, on its vaginal surface, extending the 
denudation to hut not including vesical and urethral mucosae. 

(3) The ureters are next marked out for protection by introducing ureteral 
catheters through the urethra. 

(4) The upper loose part of the bladder is now easily drawn forward and 
accurately united by interrupted fine silkworm gut sutures to the fixed anterior 
third of the fistula on its vaginal surface, completely closing the opening, each 


‘For an excellent presentation of this method, see George Gray Ward, “The Operative 
Treatment of Inaccessible Vesicovaginal Fistulse,” Surg., Gynec., cf Obst., Aug., 1017. 
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suture cateliing the uuder surface of the muscular wall of the bladder so as 
to invert its edge a little into the newly formed bladder. The ureteral orifices 
directed upward in this way escape compression and transfixion through the 
presence of the easily felt catheters. IsTo effort is made to draw the rigid 
vaginal walls together above and at the sides. 

I have left ureteral catheters in siiu for three days, draining both kid- 
neys through the urethra and putting the bladder at rest, thus avoiding any 
strain on the healing tissues, a procedure which might well be adopted more 
often. 

(c) Opening peritoneum at vaginal vault. We see to-day a fistula, of 
which our forefathers knew nothing, following the extirpation of the utenis. 
The opening is small, not over 1 centimeter, high up in the vaginal vault and 
often fixed in scar tissue. The simple direct plan of denudation and approxi- 
mation is usually ineffectual, succeeding only in making the hole larger each 
time. An excellent way to treat such a lesion, when the vaginal outlet is tight 
and access difficult, is to cut carefully through the scar tissue at the vault, pos- 
terior to the opening, guarding the r-ectum from injury by a finger in the bowel 
resting on the area being incised until a nick is made in the peritoneum. This is 
then cautiously enlarged to right and left until the finger tips can be intro- 
duced and the opening still further enlarged to the width of the vaginal vault. 
A little dissection now liberates the fistula which is drawn down into the 
vagina and denuded if need he and sewed up with two or more layers of 
sutures. In effecting this closure, peritoneum can be sewed to denuded 
fistula margin. The peritoneum is partly closed and a cigarette drain left 
in for two or three days ; recovery proceeds uninterruptedly. 

(d) Closure through bladder. The transvesical route without opening the 
peritoneum at times affords an admirable access to a fistula which can be sewed 
up in situ by denuding and uniting its mucous margins ; I have also made a 
large circle of denudation in the mucosa around the fistula at a distance from 
its margins, then sewed the mobile tissues together, excluding the fistula 
entirely from the field of operation. 

In the transperitoneal route, the peritoneum is opened and the bladder 
detached from the uterus and if necessary from the vagina and sewed up from 
above and a drain left from the vagina into the peritoneum. 

In the case of fistula with extensive pelvic inflammatory disease, remove 
the utenis and lateral structures and so set the bladder entirely free. Sew up 
the fistula from above and drain per vaginam as in panhysterectomy. 

(e) Extraordinary methods of closure. The extensive defect in the anterior 
vaginal wall is closed either by bringing the body of the uterus down into the 
vagina somewhat after the fashion of an interposition operation in prolapsus 
and sewing the posterior surfaces and the body on all sides to the freshened 
margins of the fistula (von Eosthorn) or by bringing the uterus out through 
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the posterior cnldesac and sewing its anterior face to the fistula (W. A. Freund) 

These procedures have found few imitators and belong almost to the cuidosi- 
ties of surgical literature. 

Utilizing the uterus to close the fistula, or Freund’s operation, was practiced 
with success in two women (Samml. Idin. Yorlr., 1895, No. 118). The first 
patient had lost the posterior wall of the urethra and a considerable part of 
the sphincter area at the neck of the bladder. The opening in the Uadder 
easily admitted the index finger ; the tissues around the fistula were bound to 
the pelvic bone by extensive radiating sears, and the cervix was hidden in a 
mass of scar tissue at the vault. Douglas’s culdesac was opened, the retro- 
flexed uterus drawn out into the vagina and scraped until it bled, after which 
it was sutured to the freshened edges of the opening in the bladder and the 
posterior half of the urethra. The fundus uteri was then removed so as to 
open its cavity, and the edges of the wedge-shaped excision were united to 
provide an exit for menstruation. After a stormy convalescence, the patient 
was ultimately able to retain the urine, passing it twice in three and a half 
hours, and could void voluntarily as soon as there "was any accumulation in the 
bladder. 

Another was that of a woman of twenty, who had lost the entire base of the 
bladder, with a perineum torn back to the sphiiictcr, and a high rectovaginal 
fistula. The urethral orifice was a slit into the urethra for 1.5 centimeters. 
The fistula was enveloped in extensive scar tissue in wLich the cervix was 
lost. 

Three months after the operation there "was no incontinence. 

2. V e s i c 0 - u t e r 0 V a g i n a 1 (Fi stula laqueatic a). — The 
best plan of treatment is to detach the uterus from the bladder and then suture 
the fistula as follow's : 

(1) The cervix is caught, drawn dowmward and backward, and detached 
from the vaginal vault in front. The separation is continued to a point well 
above the fistula, detaching the bladder from the supravaginal cervix and from 
the vagina on all sides. 

(2) Closure is either by interrupted fine sillavorm gut sutures, or chromic 
catgut sutures, uniting the bladder wmlls separately in two or three layers. 

(3) Finally, the cervix may or may not be reattached at the vaginal vault 
by two or three silkworm gut sutures. 

3. Vesico -uterin e. — In a vesico-uterine fistula, the urine dribbles 
through the cervdx into the vagina. If the opening is small, the patient may 
pass some urine naturally, leading to the erroneous conclusion that the fistula 
is ureteral, easily connected by injecting milk into the bladder which oozes out 
through the cervix, as well as by examining the fistulous orifice cystoscopically- 
Catheterization of the ureters also demonstrates their patency. 
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The treatment of a vesico-iiterine fistula is Avell described by E. H. Obamp- 
neys (Tr. Obst. Soc. Land., 1888, 30). The patient bad a generally con- 
tracted, flattened pelvis. Her last labor, after four days, was tenninated by 
forceps ; on the same day the urine began to dribble. 

On injecting the bladder, a large stream escaped through the rather large 
and flabby cervix, and a bent probe introduced into the bladder passed directly 
into the cervical canal. 

A probe, passed tbimigb the fistula, was brought out at the cervix grasped 
by a vulsella forceps. The operation was that of making a long transverse 
incision through the anterior fornix, separating vagina and bladder, dissecting 
upAvard and freeing the cervix, as in a vaginal extirpation of the uterus ; this 
was carried Avell above the fistula, 
dividing it into its vesical and 
uterine portions. No freshening 
was required, as the AA'hole sur- 
face was raAv. Seven fine silver 
sutures, passed from side to side, 
closed the vesical opening, and 
four closed the cervix. The vag- 
inal Avail Avas then reunited to 
the cervix by four silkworm, gut 
sutures, and a self -retaining cath- 
eter left in the bladder and a 
gauze pack in the vagina. There 
was complete recovery. 

4. Enterovesica 1. — An 
enterovesical fistula, but rarely 
seen, is characterized by an open- 
ing between the small or large 
bowel and the dome of the blad- 
der. The diagnostic symptoms are an intense cystitis with frequent dis- 
tressing urination, the presence of fecal matter in the bladder often in the form 
of small seeds, undigested remnants of food, and especially the passage of 
bubbles of gas from the bladder — ^Avhich the patient is apt to describe as let- 
ting ofi steam. A cystoscopic examination under complete anesthesia reveals 
the opening into the boAvel into Avhich a probe readily passes. 

The abdomen is opened and the affected loop of boAvel released from sur- 
rounding adhesions, the entire area walled off to prevent contamination and 
the bowel completely detached from the bladder, with the closure of the open- 
ings in both organs with two or more layers of fine chromic gut sutures. If 
there is any uncertainty in the suturing or contamination, it is well to drain 
from above through the lower angle of 'the incision with a peripheral cigarette 
washed-out iodoform gauze in protective rubber. 



Fig. 691. — ^^'’esico-utekine Fistula Teeated bt 
Dissecting Beaddee Feee feom Uteeus and 
Seating up Fistula. 


Long arrow shows position of fistula; short 
arrow points to line of incision in front of cervix, 
separating cervix (c) from imgina (d) ; edges of 
fistula {a b) then .approximated and (c d) united 
again. 
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Tlierig (Ceniralhl. f. inmre Med., 15) has observed in women two ia- 
stances of '^paratyphlitic’’ (appendical) abscesses breaking into the bladder 
both recovering under iiwigation (see also Kelly and Hurdon, The Vermiform 
Appendix and Its Diseases, 1905, pp. 197 and 318). 

A colovesical fistula is reported by R. Harrison {Twentieth Cent. Tract 
New York, 1895, 1). Air bubbles escaped through the urethra, and granular 
cells and spiral cells were found in the urine ; after death the colon was found 
adherent to the bladder, and a cherry stone lay in a diverticulum among the 
adherent intestines. 

0, P, Noble {Med. & Surg. Beporter, January 19, 1889) observed a recto- 
vaginal fistula following an old ischiorectal abscess. After the abscess was 
emptied, she passed wind and small bits of fecal matter by the urethra at 
intervals. An old extensive vaginal scar from a pessary -was found, but no 
fistula. Noble suggested introducing hydrogen gas into the rectum, which 
escaped into the bladder, and w'as lighted at the end of a catheter in the 
urethra ! ^ 

5. Other Vesical Fistula s. — Aside from the genital fistulas just 
discussed, communications with other organs are rare. 

A fistula may form betw'eeu the bladder and a tube or an ovary, or between 
bladder and small or large intestine. Communication bertveen the bladder and 
a tube or an ovary arises in one of rtvo ways : Either an abscess of the tube or 
ovary perforates the broad ligament at its base and so finds its way into the 
bladder, or an ovarian tumor forms adhesions ■with the peritoneal portion of 
the bladder which becomes thin and breaks, letting out the contents of the 
cyst. 

An abscess perforating the broad ligament commonly finds its way into the 
bladder in the neighborhood of the right or left vesical cornu. I have seen a 
tuberculous abscess of the right tube discharging in this way, 'v\dth pus in the 
urine and occasionally tubercle bacilli. The vesical inflammation "vvas most 
intense at the right vesical cornu where there was a gi’oup of granulations, 
between which a bubble of air oozing out one day revealed the presence and 
location of the fistulous orifice. On examination under anesthesia, a character- 
istic contracted right tube and ovary were discovered, hard and adherent at the 
base of the broad ligament. 

A suppurating dermoid cyst may open into the bladder and make its nature 
known by the escape of hair (‘‘pilimiction”) or bones discharged per urethram; 
or even by a tooth found as the nucleus of a vesical calculus. A case of this 
sort is well described by G, C. Blackman {Am. J. M. Sc., Jan. 1869, p. 19)* 
The patient, thirty-six years old, had a cystitis, and first noticed air escaping 
from the bladder, and then urine passing per rectum. A calculus was found, 
containing a tooth; in the course of seven years four similar calculi were 
extracted, with teeth as nuclei. Some months later, she began passing hairs 
incrusted with phosphatic deposits. 
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A patient of Hem-y Eisner, Figure 692, had a pyuria diie to a dermoid 
cyst, •which she had carried for over twenty years ; three years before operation 
the tumor became fixed above the symphj'^sis, and the pyuria followed. The 
tumor was found at the operation to be a right dermoid cyst densely adherent 
to and discharging its contents into the bladder; after freeing numerous sur- 
rounding adhesions, the dense, fibrous sinus, 3 centimeters in diameter, was 
dissected out down to 
the bladder just above 
the symphysis pubis 
and cut off, exposing 
a lumen of aboiit 3 
millimeters w h i c h 
was closed with inter- 
rupted catgait sutures 
and covered in with 
the vesical perito- 
neum, leaving a long- 
itudinal linear 
wound. Ro drain 
was used. The py- 
uria disappeai'ed at 
once and a perfect 
recovery followed. 

When drainage is 
necessary, it is easy to extraperitonealize the wound by uniting the bladder on 
all sides to the abdominal wall. 

An extra-uterine sac may suppurate and open into the bladder and the 
nature of the affection first become clear by the discharge of a bone by the 
urethra. 

The symptoms produced by the communication of any of these extravesical 
sacs with the bladder are those of cystitis, often with fever and chills, the 
admixture of varying amounts of pus with the urine, and, it may be, elements 
characterizing the tumor. 

The diag’nosis will be made by the ordinary, routine, cystoscopic examina- 
tion, revealing the secondary catan'hal condition of the vesical mucosa, and the 
more intense area of infiammation around the fistulous opening, and by pass- 
ing a searcher through the fistula into the sac. The injection of the sac with 
a sodium bromid solution and an x-ray picture are valuable aids in the 
diagnosis. A bimanual examination usually reveals an infiammatory mass in 
juxtaposition to the bladder. 

The line of treatment to be elected must depend upon the individual case. 
The general rule is that the distressing local trouble in the bladder tends to a 
rapid spontaneous recovery when the source of continuous infection is removed. 
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A sac opening into the bladder should, therefore, either he enucleated or de- 
tached from its vesical connection and the discharge stopped. It is sufficient 
sometimes to evacuate the abscess and drain it by the vagina or above Poupart’s 
ligament. 

One of the worst pyurias I have seen was cured by opening and draining 
an abscess which lay in front of the uterus, through the anterior vaginal foniix. 
In another, a right pelvic abscess discharging through the bladder was cured 
by enucleating both tubes and ovaries with the uterus, leaving the vaginal por- 
tion of the cervix to he sewed over the fistulous orifice at the base of the broad 



Tlie one genei’ally used seen on right. The holes can be enlarged for irrigations and more 
rapid drainage. The entire length of the catheters is about 25 centimeters. 


ligament. This fistula could not he closed by direct suture on account of the 
friable inflammatory tissue composing its avails. 

After treatment of all fistulas consists in keeping the patient in bed and the 
bladder empty by a soft rubber mushroom catheter, Figure 693, inserted right 
after the operation and kept there for from five to seven days. I find it often 
relieves irritation if the catheter is removed for an hour or two morning and 
evening. 


CYSTITIS 

Cystitis, a generic term, covers all inflammatory conditions of the vesical 
mucosa arising from the invasion of one or other of a group of mici’oorganisins, 
characterized by the presence of pus and sometimes blood in the urine with 
vesical detritus. It is important with our definition in mind to exclude from 
this category several ailments often erroneously designated and treated as 
cystitis, greatly to the detriment of the patient. I refer to : 

1. Women suffering from frequent and painful urination, but lacking 
the other earmarks, who have no cystitis, hut a neurosis or an irritable bladder, 
a urethritis. 

2. A considerable group (G. L. Hunner), with an irritable bladder due 
to a neighboring ureteral lesion. 
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3. Patients with a pyuria, from a ureteral or a renal lesion. 

4. Pain and frequency from a hyperemic trigonum. 

The pertinence of noting these exceptions is patent to the urologist who 
often sees an irritable bladder converted into an actively inflamed one by 
routine uncalled for topical treatments. 

Etiology. — The efiicient microorganisms causative of the varioxis forms of 
cystitis are the colon bacilli and tubercle bacilli, the gonococci, the various 
staphylococci, the typhoid 
and paratyphoid bacilli, sev- 
eral forms of the proteus 
gi'oup, the streptococci, and 
the Bacillus pyocyaneus, as 
well as leptothrix, pseudo- 
diphtheria bacillus, and other 
occasional rare forms. The 
colon bacillus is by far com- 
monest, found in about 57 per 
cent, varying immensely in 
its moi’phology and pathoge- 
nicity and giving rise in the 
past to numerous new names 
since discarded. 

Among pi’edisposing 
causes which favor the lodg- 
ment of these organisms are 
any depression of health, a 
severe cold, wasting diseases. 

Provocative causes ai-e 
catheterization without - due 
aseptic precautions, foreign 
bodies in the bladder associ- 
ated with more or less reten- 
tion of urine which becomes 
ammoniacal and excites in- 
tense chemical irritation, or 
an infection originating in 

the immediate neighborhood in an infected fallopian tube or an ovarian cyst, 
or, again, a renal infection sowing itself as a secondary nidus in the bladder. 
Tubercle bacilli passing from the blood stream via kidney, or the constant 
flow of infected urine from a tuberculous kidney, are almost the only efiicient 
agents in a vesical tuberculosis. Residual urine left in the bladder from 
imperfect evacuations, following parturition or an operation, in part due to 



Fig. 694. — Section of Bladder Wall Showing 
Changes in Acute Cystitis. 

Large spaces in epithelial layer filled with polj^- 
inorphonuclear leukocytes. Blood-vessels greatly di- 
lated. Mild stage of acute cystitis. (Kelly-Burnam.) 
X 220. 
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the tin-ugual recumbent posture in urinating, is probably the commonest of 
all agents in producing the troublesome hospital cystitis in women (A. E 
Curtis). 

Pathology. — The pathology of cj^stitis does not, generally speaking, label 
itself with features characteristic of the particular invading organism. In the 
acute stages, the pale mucosa, traversed by the arborescent vessels, larger 
and smaller, rising up from the submucosa to the surface, disappears, becom^ 
ing more or less universally injected and hazy, and later intensely red; 

as the disease advances, ec- 
chymoses and erosions ap- 
pear. If the disease is to be 
seen in its more aggravated 
forms, it is imperative to 
give a sedative and use an 
anesthetic. With the subsi- 
dence of the more acute 
stages, the inflammation 
passes into a chronic form 
Avith the invasion of the 
submucosa and later even 
(if rarely) of the museu- 
laris infiltrated with poly- 
morphonuclear and plasma 
cells. Figure 694. The 
shedding of the mucosa 
in patches lea^ms an ulcer 
often extremely sIoav in 
healing. Tuberculosis stud- 
ding the mucosa with typical tubercles is occasionally recognizable as such; 
the ulcerated tuberculous bladder bears no distinctive marks. Associated Avitli 
the tuberculous lesions are often others Avhich heal spontaneously, doubtless 
due to a mixed infection (colon bacillus or staphylococcus). 

Varioirs forms of cystitis are: 

1. Hyperemic or catarrhal, mild or sevmre. 

2. Ulcerative ; an advanced form of the preceding, bleeding easily ; a cal- 
careous form coating the mucosa with urinary salts. 

3. Exfoliative, with mucosa detached over areas varying in size from 
small patches to entire lining of the bladder, Figrire 695, associated Avith 
foul urine, pus, and gases. H. J. Boldt (Am. •/. Obst.^ 1888, 21) finds 
this latter condition only in the pregnant or puerperal state. I haA^e seen 
it arising fx’om an interference with the circulation by an incai’cerated 
myoma. 



Fig. 695. — Suppurativu Exfoliatia'c Cystitis, 

Primipara. 2S. Forceps delivery eighteen days pre- 
vious. Vesicovaginal fistula to relieve strangury, through 
which she discharged mass in illustration. Patient kept 
in tub. Eegeneration of epithelium and several applica- 
tions nitrate of silver; complete recovery. (G. L. Ilun- 
ner.) (W. B. Saunders Co.) 
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4. Vesicular, with tiny air vesicles scattered over the mucosa, often fol- 
lowing the hlood-vessels, due to dilated lymphatics. 

5. Bullous edema, looking like translucent granulation tissue, commonly 
due to a neighboring cervical carcinoma. 

6. Leukoplakia, in scattered yellowish or whitish patches, analogous to 
' oral leukoplakias in excessive smokers, consisting of aggregations of horny 

epithelial cells. 

7. Malakoplakia (von 
Hansemann, Virchoiu’s Arch., 

1903, 173), a rare disease 
forming soft nodules in mu- 
cosa or suhmucosa from 1 mil- 
limeter to 1 centimeter in di- 
ameter, found also in ureter 
and renal pelvis. 

8. Cystitis cystica, par- 
ticularly described by Stork 
and Zuckerkandl (Ztschr. f. 

Urol., 1907, 7), a dipping in 
and budding otf of the epithe- 
lium forming pseudoglands, 
like a rectal adenocarcinoma, 

Eigure 696. 

9. Calcareous, shining 
white deposits of lime salts on 
the walls of the chronically in- 
flamed bladder, a typical pic- Fig. 696 .— Extensive Pseudogland Formation in 

Chronic Cystitis cystica. 

ture, commonest in a proteus , , „ , , 

. ^ (Stork and Zuckerkandl.) 

infection, Eigure 697. 

Symptomatology. — The characteristic symptom is increased frequency of 
urination, even increasing up to every fifteen or twenty minutes day and 
night, or in the extreme to a constant strangury with a perpetual flow from 
the urethra of mucoid bloody urine and pus; a woman so affected suffers 
more than one with a vesicovaginal fistula, is never free from a foul urinous 
odor, and, emaciated and distraught with perpetual suft’erings and vigils, 
becomes a recluse from society. Eever is not a pronounced symptom of 
cystitis. 

Diagnosis. — ^Present-day methods call for a record not alone of the fact of 
the disease, hut as to its particular form, the vesical lesions, its extent and in- 
tensity, and complications in the immediate neighborhood as well as the upper 
urinary tract and elsewhere as elucidated in the course of a thorough general 
examination. A careful history often forms an important and even decisive 
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factor in tlie diagnosis. As Hnnner suggests, one does well to begin with the 
following questions: 

What in particular did the cystitis seem to follow? 

Did it come on in the puerperium ? 

Was it an acute attack, resembling a gonorrhea? 

Did it folloAv an operation ? 

Was it sudden or gradual in its onset ? 

How long since the patient -was perfectly Avell ? 

Is there a record of previous attacks ? 



Fig. 697. — Extensive Calcakeous Deposits in 
Bladder in Chronic Cystitis. 

Encircling bladder betAveen upper movable 
and loAA^er basal relatively less mobile portion. 
Calcareous patches just behind each ureteral 
orifice. (Kelly-Burnam.) 


A cystitis coming on, for ex- 
ample, as it %vere, out of a blue sky, 
with positively nothing suggestive 
in the previous history, is apt to be 
tuberculous or an outpost of a dis- 
tant focal infection (tonsils?). 

The various examinations made 
to establish a diagnosis are a urin- 
alysis — catheterized specimen — ^mi- 
croscopic, chemical, culture; inocu- 
lation of guinea-pig to determine tu- 
bercle bacillus ; digital examination 
— ^vaginal and bimanual; cystosco- 
pic examination, often with ureteral 
catheterization. 

Urinalysh . — Pus is always pres- 
ent (intermittent pyuria strongly 
suggests pyelitis) usually in 
amounts varying wdth the intensity 
of the disease ; in tuberculosis there 
is often but little. One must evei 
remember that in part at least the 
pus may descend from the kidney. 
Considerable albumin and casts also 


suggest a renal source. Blood is a variable factor. Most cystitides show acid 
urine. Alkaline and ammoniacal urine, due to retention and decomposition 
not so often seen nowadays, is apt to be associated with colon bacillus. The 


tubercle bacillus is demonstrable with good technique and persistence m 
80 per cent in the urine. When the urine is acid, with slight pus, and tuber- 
culosis is suspected, the injection of the sediment under the skin of the inner 
surface of the thigh of the guinea-pig quickly develops tuberculous glands, 
easily palpable within ten days, aifording positive evidence where the 
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organisms iiave been difficult if not impossible to find. Chronic gonorrheal 
cystitis is rare in women. Smegana bacilli, seen in quantity noAV and again, 
must not be confused with infectious organisms; they are plumper in form 
than the tubercle bacillus, take a more intense blue stain, and are more 
scattered. 

Following up the urinai'y examination with cultures, Hunner noted in the 
Johns Hopkins Hospital, in plating ninety-eight times on agar-agar in forty 
women with cystitis : 

12, sterile; tubercle bacilli in 1 

12, pure culture colon bacilli ; tubercle bacilli in 4 

4, pure culture Staj)]iylococcns pyogenes alhiis 

2, pure culture Staphylococcus pyogenes albus (nonliquefying) 

1, pure culture Staphylococcus pyogenes aureus 

2, pure culture streptococci 

2, pure culture Bacillus urece 

2, pure culture saccharomyces 

3, mixed infection cultures : 

1 colon and Staphyloccocus pyogenes alhus (nonliquefying) 

1 colon and Staphylococcus pyogenes albus 
1 unidentified organism 

Palpation . — Palpation by the vagina or bimanually usually shows some 
more or less marked tenderness of the bladdei’, at times extreme and unbearable. 
Rarely, the whole organ is thickened and feels like a gloffiilar tumorous mass 
behind the symphysis, overlying the anterior vaginal wall. 

Cystoscopy . — Of all the methods, cystoscopy furnishes the most satis- 
factory, complete, and certain knowledge as to the exact condition of the in- 
terior of the bladder and is in these days a sine qua non in the chronic phases. 
Such an examination is best made in the knee-chest posture, reseiwing the 
male water cystocope for the occasional obese woman whose bladder does not 
expand well posturally. 

One notes in the examination any limitation in the expansion of the bladder 
and the conditions of the mucosa on all sides, beginning with the posterior wall, 
sweeping to right and to left for the lateral walls, then taking in the vertex 
and finally the base, the ureteral areas, the trigonum, the periurethral tract, 
and, as the cystoscope is withdrawn, observing minutely the urethral mucosa. 
The degree of inflammation varies often extremely in dift'erent parts ; the locali- 
zation of the infection is noted, measured, and described, Figure 698. Areas 
of iilceration in particular are registered, with a sketch (however crude), for 
comparison in determining subsequent improvement and whether treatment is 
effective or not. 

It is often highly necessary to catheterize the kidneys in order to exclude 
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tliem from or include them in a participation in the process. If the inflamed 
condition of the bladder makes this inadvisable, one can watch the ureteral 
orifices and determine whether they are functioning regidarly and naturally 

and by holding the speculum under the 
orifice a little urine can he collected, 
enough for a microscopic examination. 

Prophylaxis.— Duly applied, prophy- 
laxis often prevents cystitis with all its 
attendant disabilities ; recourse to prophy- 
laxis depends upon the recognition of 




Fig. 69S. — Cvstoscope Used to jMeasube 
AND Plot Out Area of Disease. 


sundry causative factors, destined in due 
course to bring about a cystitis if not 
eliminated. 

1. A kidney, recognized as pro- 
nouncedly tuberculous, demands prompt 
removal to prevent the distressing vesical 
scquelm. 

2. The removal of the pelvic tumors, 
and in particular of a tuberculous uterus 
and pus tubes, is in a high degi’ee pre- 
ventive. 

3. In doing pelvic operations, one must 
avoid rough handling of the bladder; in 
detaching it from the uterus any rubbing 
down must be against the uterine cervix, 
or the detachment must be made as a clean 
knife or scissors dissection. The bladder is 


Diameter of cystoscope being known, 
it is easy to use it like a tapeincasure 
to ascertain height, widtli, and irregu- 
larities of any lesion in any part of the 
bladder, M'hich can be touched by its 
distal open end. The upper figure shows 
an irregular patch of ulceration charted 
as described. 


easily rubbed into ridges, producing sug- 
gillations liable to infection. 

4. Particular care must be taken in 
tbe puerperinm to avoid infecting the 
bladder with a contaminated catheter or 


by careless hands of physician or nurse. 
Avoid unnecessary catheterizations; at the same time strenuously avoid 
residual urine by catheterizing when necessaiy at regular intervals. The 
residuum is determined by catheterizing after urination. Hot-water irri- 
gations to the perineum and wann rectal enemata help to start the act. Use 
water freely as a diluent and give ui'otropin, 5 or 10 grains, three times a day, 
if there are threatening symptoms. It is often wise after catheterization to 
inject into the empty bladder nitrate of silver 1: 1,000, or a 1 per cent solu- 


tion of mercuroehrome. 

5. The care above outlined must follow all surgical operations which m- 
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volve the bladdei* in any way. When thei’e has been much interference with 
the bladder, it is sometimes well to leave in a drainage catheter for a few 
days until the patient is in a fairly normal condition. 

Treatment . — Acute Cystitis. — ^Acute- cystitis is, generally speaking, a noli 
me tangere, as to topical treatments, as any manipulation of the local condition 
only aggravates the trouble. The better plan is expectant measures, awaiting 
the subsidence into the subacute and milder chronic forms. Hygienic meas- 
ures should be inaugurated promptly. 

The bed is a sheet anchor in treatment, limiting motion and conserving the 
nervous forces of the body to throw otf the infection. Next comes the injec- 
tion of an abundance of water. It was formerly the custom to give fluid ex- 
tract of bucbu, fluid extract of triticum repens, and the fluid extract of zea 
mais, with the utmost confidence in their therapeutic efficiency. How far, 
however, these or other like remedies may be helpful, or in how far they really 
depend on the considerable quantity of water ingested along with them, I can- 
not say (“judgment is difficult” !). 

In gonorrheal cystitis, balsam of copaiba is helpful; in colon bacillus and 
typhoid infections, urotropin should be given and pushed in substantial dosage. 
Hexylresorcinol in doses of 0.15 gram suspended in olive oil in capsules, t.i.d., 
is being tried out in various forms of cystitis and is more eflfieacious in a 
staphylococcus infection. 

In a milder stage of the disease, irrigations of the bladder with a weak boric 
acid solution is a useful adjirvant. 

Should an acute condition persist and prove too exhausting, it is occasion- 
ally justifiable to open the base of the bladder under complete anesthesia, to 
drain it, checking the incessant painful urinations. 

Chronic Cystitis . — The methods are directed toward the conseiwation of 
general health, the elimination of the infection from whatever source, and the 
restoration of the injured bladder to its integnity. 

A treatment of the chronic cystitis based upon the nature of the infecting 
organism is sometimes possible, but not often available. Those organisms 
likely to be affected by a drug or by some generally applicable specific form of 
treatment are: 

Tubercle bacillus 

Gonococcus 

Colon bacillus 

Typhoid bacillus 

Staphylococcus 

Streptococcus 

Proteus 

Vesical tuberculosis is likely to be helped by a thorough radiation (radium 
or x-ray), so effective in peritoneal tuberculosis. Here also, oil of copaiba and 
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sandalwood act more or less as specific in the gonorrheal form of cystitis and tlie 
colon and typhoid bacilli are more amenable to urotropin, also more or less ef- 
fective with the staphylococci and streptococci. In proteiis infection with alka- 
line urine, the best therapy is benzoic acid, 10 to 15 grains, until the urine is 
acid ; this followed by urotropin. 

If the disease is at all aggravated, the goal of the patient, until vastly better 
ought to he her bed, where a Gatch frame Avill add much to her comfort, Eigure 
325, Diet should he simple, restricted, and nonstimulating. Between meals, 
the patient should imbibe water in abundance with citrate of potash and 
tincture of hyoscyamus in doses of 20 grains and a dram, respectively, about 
every three hours. A daily warm hath beeps the skin active and is a sub- 
stantial help. 

Ilexamethylenamin (urotropin) is so valuable an adjuvant that I detail 
here the method of giving it, worked out by C. F. Burnam-. There are two 
important considerations: (1) testing the urine to show' the presence of forma- 
lin and its strength, dependent upon the breaking dowm of the drug at the 
kidney level; (2) getting the formalin into the urine, in case the drug passes 
through the kidney unchanged, as in alkaline urines. 

A chief factor is the limitation of the ingestion of fiuids plus a high pro- 
tein diet, 2 fins (occasionally) when the drug does not break dowm, acid sodium 
phosphate in quantities equal to the urotropin taken, and, finally, a regimen in- 
creasing the amount of the drug to toleration, w'hile w'atching the urine for the 
progressive disappearance of the infective organisms. 

Whichever of the above jolans is adopted, it must he clearly outlined wuth 
good reasons for the expectation of efficiency, as W’ell as consistently carried out 
over the period demanded to make a fair test. One must not be discouraged 
and give up or change easily, influenced by the comjfiaints of the patient. In 
our earlier, more or less experimental years, I w'orked even for several years 
with some of these distressed sufferers before getting them wmll. 

One must also be ready, wdien one course proves futile, to turn with hope to 
another. With this in view', it is wise at the beginning to warn the patient that 
it may be a long battle, and to outline a possible succession of plans ; say, for 
example, rest with medication by mouth, follow'ed perhaps by irrigations, again 
followed by distention and later, in case of failure, by opening and draining the 
bladder or even ultimately by excision of a localized diseased area. 

The estimation of improvement is most important as a guide in the treat- 
ment as well as by reason of its psychic effect. First of all, the patient may 
announce that she feels definitelj' better, urination is less frequent and less 
painful, and she gets more sleep. The urine begins to clear up ; there are fewer 
pus corpuscles on a slide made from a catheterized specimen or as estimated 
by the sediment in a conical glass ; fewer bacteria are found ; and, finally, most 
important, a oystoscopic examination of the bladder show's marked diminution 
in the area and intensity of the inflammation. 
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The effect of the local treatments faithfully applied is often to eliminate 
secondary infections and to reduce the more or less extensive diseased area to a 
moderate residual focus, when perhaps a linear or a small round ulcer, con- 
cealed in the earlier period, now requires direct aggi-essive treatment. 

The several plans of treatment available, either singly or combined, are: 

Elimination of extravesical foci causing the disease 



Fro. 699. — Ieeigation of the Beaddee by Two-Way Cathetee. 

If used for distention the exit catheter is clamped off. (Kelly-Burnam, Diseases of the 
Kidneys, Ureters, and Bladdei'.) ‘ 


1. Elimination of Extravesical Foe i. — Always a first 
thought must be that the disease may be provoked and maintained by some 
extravesical focus, and this itntil the contrary is proved by the examination. 
Suspicion falls first upon the kidney and the ureter, eliminated by catheteriza- 
tion of the uretei’. Other external factors are an adherent vemiform appen- 
dix, or tubo-ovarian disease. Distant focal infections (tonsils) uniformly 
call for consideration. When such extravesical foci are present, local treat- 
ments are obviously only palliative until the fons et' origo mali is readily re- 
moved, and this clears up the vesical disease without further local interference. 

The most brilliant relief of an aggi-avated distressing cystitis is that fol- 
lowing the discovery and removal of an unsuspected vesical calculus. 
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2. Irrigation and Instill a tio n. — The exact condition of the 
bladder with the location, form, and size of any lesions observed, are registered 
as described above and referred to at inteiwals to estimate the improvement 



Amount of distention is regulated by lieiglit of funnel. There should he no air 
tubing before inserting catheter. Use the first washings to clear out the bladder by 
and emptying the funnel; afterwards funnel can be raised and lowered to exercise bladae 
and increase its excursus of tolerance. (Kelly-Noble, Gynecology and Abdominal Snrgeiy, 
W. B. Saunders Co.) 

The purpose of in-igation is, by the use of abundant water, holding m 
solution some bland or mildly antiseptic drug, the removal at intervals, once 
or twice daily, of the irritating pus and toxin accumulations in the bladder. 
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Tlie simplest irrigation is with a hot solution of common salt (105° F.), 
once or twice daily passed into the bladder through catheter, rubber tube, and 
funnel, Figure 699. In more serious and protracted cases, a special bed 
is provided, with mattress, with a removable plug in the middle adjusted to a 
suitable rubber apparatus, securing the immediate discharge of the flushing 
fluids into a vessel under the bed. Such irrigations should gradually be ex- 
tended to from one to several hours, once or twice daily. 



Fig. 701. — Chaet Showing Eesults op Distention Teeatments. 

Hang on wall in patient’s room as an encouraging exhibition of progress to secure coop- 
eration. Chart should he taken down during menstrual period or suspension of treatment. 

Excellent irrigants are soda and borax in weak solution, acid carbolic, 0.5 
to 1 per cent, nitrate of silver from 1 : 1,500 and down, bichlorid of mercury 
from 1 : 5,000. 

After irrigation, it is often advantageous to instill into the bladder 20 c.c. 
of a 1 : 1,000 solution of nitrate of silver, or a teaspoonful of a 50 per cent 
solution of argyrol, or a solution of protai'gol from 1 to 10 per cent, according 
to tolerance, or mereuroehrome, 1 or 2 per cent. 

3. Irrigation and Distentio n. — In old inflamed bladders, the 
organ is often contracted and refuses to hold more than 20 or 30 c.c., and is 
so obstinate to every effort to dilate it that a restoration ad integrum, is apt to 
appear hopeless; but even in such, -while it may take months of patience, we 
often in the end register our most brilliant successes by the persistent employ- 
ment of irrigation plus daily distentions. Figure 700. I like to begin such a • 
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course witli a chart hung on the wall, Eigure 701, about 2% feet long by 20 
inches, plotted to cover a month’s treatments, starting with a base line, which 
is the capacity of the bladder when first tested. The improvement goes on 



I’m 702. — ^Incisioit for Thorovgh Drainagk of Bladder, Usually Made with Knife Blade 
Set on Handle at an Angle, Enlarged Fore and Aft, Guarding Urethral Orifice by 
Intboducing Index Finger to Ascertain Its Position. 

(Kelly-Noble, Gynecology and Abdominal Surgery, W. B. Saunders Co.) 

slowly week by week, rather than daily ; the patient, with the luminous graphic 
illustration and its appeal to her pride and cooperation ever before her, is thus 
encouraged to endure some of the discomforts of the increasing distentions as 
the funnel is held higher and higher, and the bladder yields to the pressure. 
The beginnings are the most difficult Eortunately an enlargement in capacity 
is coupled with an amelioration of symptoms. It is usually well to rest from 
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treatments during menstmatioii when 
there is also likely to be a slight regres- 
sion. 

Buimam recommends the use of 0.25 
per cent carbolic acid as a mild sedative 
and antiseptic in making the distention. 

4. E n d o t h e r m y. — Either a 
strong desiccation or a mild coagulation 
current through the open air cystoscope 
is valuable in clearing up quickly small 
residual ulcerated areas after the subsi- 
dence of the more extensive inflammatory 
lesions, a procedure not calling for an- 
esthesia (Chapter XLVIII). 

5. T 0 p i c a 1. — Topical treatments 
consist in a 5 or 10 per cent solution of 
nitrate of silver to localized ulcerated or 
persistent well-localized small areas of 
inflammation. One easily limits the ap- 
plication of such a strong remedy by 
pressing the end of the speculum against 
the bladder wall, so as to sequester it, 
and then touching the spot with the swab 
and drying off the surface, this to be fol- 
lowed by similar applications in neigh- 
boring areas. It suffices to give treat- 
ment once in from seven to ten days. 

6. D r a i n a g e. — ^Wheu the distress 
is extreme, and there is no immediate 
prospect of speedy relief, and the patient 
is worn out with her sufferings and vigils, 
the most aggressive and often the wiser 
plan is to make a liberal longitudinal in- 
cision in the base (has fond) to put the 
bladder at rest. Two things are impoi*- 
tant : To make an opening of sufficient 
length, carefully avoiding encroachment 
on the ui’ethral area. Figure 702, and the 
suturing of the vesical to the vaginal 
mucosa. Figure 703. 

The opening is readily and rapidly 
made, with the patient in the knee-chest 
posture and the bladder filled with air. 




Fig. 703. — Sutuke of Vesical to Vaginal 
Mucosa to IMaintain Pekjianence of 
Opening Which as a Rule Should 
Be Made Sojiewhat Larger than 
Shown. (Kellj'-Burnam, Diseases of 
the Kidneys, Ureters, and Bladder.) 



Fig. 704. — Dudlev’s Oper.vtion, Openi-ncT 
Bladder for Drai.vage Using Blunt 
Curved Forceps through Urethra — 
Patient in Lithotomy Posture — For- 
ceps Pushing Bladder Well Forward 
While Incision Is jMade. (Kell}’- 
Burnani, Diseases of the Kidneys, Ure- 
ters, and Bladder.) 
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Any uncertainty as to where to cut is settled by introducing a sound through 
the urethra and lifting up the bladder wall at a point about midway between 
vaginal vault and urethral sphincter. E. C. Dudley’s plan is to make the 
opening with the patient in the dorsal posture as shown in Eignre 704. 

If the tw'o mucosas are not united, the ojrening, wdrich may he needed for a 
drainage to last some wrecks, is sure to close rapidly. 

The operator has a good chance, wdien the incision is made, to explore the 
interior of the bladder and with a piece of gauze on the end of his finger, to 
rub the infected areas vigorously. 

Constant drainage by a catheter in the urethra for a week or longer is 
sometimes helpful if the instniment is tolerated. 

7. Excisio n. — Excision of the ulcerated area is rarely useful except 
in single, large, sharply defined, punched-out ulcers. The radical removal of 
smaller, more or less scattered ulcers and of the elusive ulcer of Hunner has 
not proven satisfactory, owdng to the number of recurrences, fully 50 per cent. 
The difficulty is that the ulcers penetrate all the coats of the bladder, involving 
peritoneum and perivesical fat, and that the process is more or less generalized, 
probably dependent on causes ■which are not local. 


1 
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Definition. — Ureteral stricture is an intrinsic disease of the ureteral ■wall, 
resulting in a naiTOwing of the lumen, and giving rise to varying degrees of 
stasis in the urinary stream. 

Etiology. — This narrowing may he congenital or acquired, the congenital 
types probably most often representing anomalies of development. Wide clini- 
cal experience has led us to believe that most ureteral strictures are acquired. 
We see an occasional stricture of traumatic origin either from a severe acci- 
dent, a gunshot or stab wound, or from injury at operation or childbirth. 
Syphilis may be responsible for an occasional case. We have seen one stric- 
ture located at the pelvic brim which was apparently secondary to the pressure 
and inflammatoiT- action of an adherent ovarian cyst. Pressure by uterine 
fibroids may cause hydronephrosis and h5’'dro-ureter above, but apparently with- 
out causing intrinsic disease of the ureteiul wall. Adenomyoma as it spreads 
across the pelvis sometimes involves the ureter, causing stasis from encircling 
pressure. Cervical inflammation probably gives rise to some stidctures in the 
broad ligament region. G^’uecologists in operating for cancer of the cervix 
often see serious ureteral involvement in the broad ligaments. The inflainma- 
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toiy process in tliese cases may involve tlie periureteral tissues more than the 
ureteral wall itself and may be present at the time of operation, or it may 
follow the inevitable trauma and infection due to operation. In a new group 



Fig. 705. — Bilateral Ureteral Obstruction Following Use of Eadium to Control In- 
operable Cervical Carcinoma. 

Eight side shown liere. 


of which we have seen several examples, the periureteral and ureteral infiltra- 
tion in the broad ligament region has appai-ently folloTved the use of the cautery 
or radium, before, during, or after the operation, Eigures 705 and 706. 

Our clinical experience has led to the belief that the large majority of 
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Fig. 70(3. — Same as Figuke 705. Left Side. 

After two radium treatments for large fungating inoperable cancer, returned a year later 
with severe pain in right side. Cj^stoscopy revealed dense infiltration of lower end of each 
ureter, right kidney holding 120 c.c. and left 40 c.c.; urine free from pus. Urograms taken 
with catheter entirely out after marked reduction by better drainage. After three dilatations 
of each side one-half hour intravenous phthalein test gave: 

Right (catheter) in 6 minutes, 100 c.c. 22 per cent 
Left (bladder) in 10 minutes, 90 c.c. 25 per cent 

strictures are secondary to a focal infection in some other region of the body, 
particularly to foci about the head. Recent work in the autopsy room makes 
it appear that we have not sufficiently recognized congenital anomalies of 
development as a factor in the etiology of stricture. 

Martin Schreiher of Rew York (personal communication) last year was 
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granted the privilege, at the Senkenbitrg Pathological Institute of the Medical 
School of the University of Frankfurt, of following one hundred consecutive 
unselected autopsies for a detailed study of the urinary tract. His material 
comprised forty-two adult males^ ages twenty-two to eighty-seven; thirtj-seven 
females, ages twenty to eighty-one; twenty-one children, ages seventh mouth 
prenatal to fifteen years. In brief, Schreiber found an incidence of 12 per cent 
of ureteral lesions that would con-espond to our conception of ureteral stric- 
ture; i.e., a thickening of the ureteral wall sufficient to cause a dilatation of the 
tract above which might have been demonstrated in vivo by urogi-am and which 
would have caused a hang of the bulb if this test had been used. 

Schreiber divides his twelve cases into “5 showing so-called congenital 
accentuated narrowing of physiological narrow sites ; 2 as kink obstruction due 
to crossing anatomical structures, tlie vas deferens in one case and the uterine 
artery in one; 1 as due to external pressure of a massive adnexal tumor; and 
4 as caused by definite inflammatory processes involving the ureteral wall.” 

It is of interest from the medicolegal view’point that some patients with 
w'ell-defined signs and symptoms of ureteral stricture date their ill health from 
a fall or a blow, or from a traumatic injury received on a public conveyance or 
in an automobile accident. Careful anamnesis in such cases often elicits a 
histoi*y of fiull backache, slight bladder trouble, or mild gastro-intestinal dis- 
comfoif before the occurrence of the accident, -which -was follo-wed by such 
exacerbation of these symptoms as to cause serious complaint. In all probability 
the patient had had latent stricture for years and the sudden strain or contusion 
of the stricture area set up-a renewed- inflamraatoiy reaction resulting in exag- 
geration of the symptoms. 

Many patients with symptoms which we find due to stricture date the onset 
-from the time of a pelvic operation or from a certain childbirth. This may 
mean that there was special injury to the ureteral -wmlls at such time, but more 
often it means that the patient had latent stricture which -was sufficiently dis- 
turbed at the operation dr childbiidh to set up, a new abdominal or pelvic 
syndrome.. A ehronic'pyelitis which seems to have had its acute origin under 
similar circumstances usually means that the stricture was present before the 
operation or childbirth, when the unavoidable trauma induced a more complete 
closure of the lumen with increased stasis leading to infection of the kidney 
pelvis. The temporary reduction of the patient’s resistance after operation or 
childbirth, and an increase of microorganisms in the general circulation are 
probably contributing factors in the determina^on of a kidney infection. 

In 1908, G. L. Hunner (/. Am>. M. Affs., 1908, 50) reported certain cases 
of acute pyelitis due to acute appendicitis. After the publication of that report, 
two of those patients returned with symptoms which were found to be caused 
by ureteral stricture. Several similar cases have been seen since that time and 
in all of them an examination after the acute symptoms had subsided has 
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shown the presence of ureteral stricture. In such cases it is probable that the 
acute appendicitis results in neighboring local peritonitis which reaches the 
ureteral walls and causes a more complete closure of a latent narrow area. 

Incidence. — Age . — ^Ureteral stricture occurs at all ages. 

Sex . — ^Both sexes are probablj’- equally subject to this disease. Eathbun 
(/. Urol., 1925, 45: 403) at his urological clinic of the Bi’ooklyn Hospital, 
has about an equal number of both sexes applying for treatment and, in 1924, a 
careful urological study of 739 
patients showed an incidence of 
ninety-two strictures, forty-eight 
found in men and forty-four in 
women. 

Race . — At our Johns Hopkins 
Hospital Women’s Cystoscopic 
Clinic we have perhaps one-fourth 
as many colored patients as white 
and we apparently find an equal 
proportion of stricture incidence 
in the two races. 

Social Conditions . — We have 
noticed no predilection of stricture 
for the poor or the well-to-do, for 
the undernourished, or the robust. 

Morbid Anatomy. — The sim- 
ple and delicate anatomic structure 
of the ureter makes a study of its 
pathology of relatively little in- 
terest, and our future concern with 
the pathology of ureteral stricture 
will be centered largely in a study 
of its secondary results as repre- 
sented by most of the so-called surgical conditions of the kidney. See Eigures 
707 to 711. 

The few specimens of ureteral stricture Avhich we have been able to obtain 
at operation or autopsy have shown the typical picture of a chronic inflam- 
matory process involving all coats of the ureteral wall. The epithelium at the 
stricture site is altered from the transitional stratified type to a moi’e squamous 
type, and in one specimen definite ulceration was found with absence of the 
epithelium. The muscle-bundles are replaced by fibrous tissue, and marked 
round-cell infiltration is noted. The periureteral sheath is sometimes markedly 
infiltrated and fused with the muscle layers. See Figures 712 and 713. 

^Figures 707 to 711 are borrowed from Hiinner and Wharton, “The Pathological Findings 
in Cases Clinically Diagnosed as Ureteral Stricture,” J. Urol., 1926, 15: 57. 



Fig. 707. — Slight Changes in Kidney from 
Stasis Due to Stricture Demonstrated 
Clinically in Broad Ligament Region. 

Kidney removed on probable diagnosis of 
tuberculosis. Although an opei’ation specimen 
placed in hardening solution at once, degenera- 
tive changes are detected in tubular epithelium. 
Note absence of inflammatory tissue. Other areas 
of section showed more clearly dilatation of 
tubules. 




Fig. 708. — Same as Figuke 705. jMicitoi'iioi’OGKAPH or UjtEratAE Wale a Few Centimeters 

iiELOW Kidney. 

Plication of epithelial surface probably due to hardening specimen witliout first distending 
with fluid. Jlarked hypertropliy of entire wall; widening and edema of submucosa, vith 
slight round-cell and plasma-cell infiltration; hypei trophy of muscle-bundles, increase in 
fibrous tissue, and fusion of periureteral sheath. 



Fig. 709. — Evidences oe More Advanced Damage io Kidney. 

Panhysterectomy for cervical cancer fifteen years previous. Pain in left side for eight 
years. Ureteral stricture, bilateral. Left ureter could not be dilated by vesical route. L\ ra 
peritoneal exposure for retrograde dilatation. Stricture in broad ligament region not dilata 
retrograde; nephrectomy. Note dilatation of renal tubules, flattening and degeneration 
many epithelial cells, areas of round-cell infiltration. Culture from kidney urine at op 
tion gave no growth. Compare with less advanced ease. Figure 707. 
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Fig. 711. — Ividney Section from Bilateral Stricture op Ureters in Child of Three. 

Hydro-ureter; hydronephrosis. Xote marked dilatation of renal tubules, cuboid epithe- 
lium, small round-cell infiltration, and fibrosis. Bladder urine free from infection. Right 
ureter had been dilated twice, bulb showing marked bang in broad ligament region. Left 
ureter impassable by vesical route. At autopsy the finest silver probe failed to pass stricture 
area from above. Compare with Figures 707 and 709. 
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Fig. 712. — Section of URETEnAL Waix through Stricture of Eight Ureter, 4 Centimetees 

ABOVE ElADDER. » 

Death on twentj'-sixth clay after acute postoperative pyelitis and septicemia with hemo- 
lytic streptococci. Supravaginal hysteroniyoinectoiny. Partial resection of bladder for 
elusive ulcer. Ureteral wall 7 luilliineters thick at this point, two or three times normal 
thickness. Note thickening and fusion of periureteral sheath. 
















Fig. 713. — Higher Magnification of Block Outlined in Figure 712, through Stricture 

OF Right Ureter. 

Unmistakable signs of chronic inflammation; fibrosis and small round-cell infiltration; 
hypertrophy of muscle-bundles. 




UKETEEAL STEICTUKE 


8S1 


We have had far more frequent opportunity for gross anatomical studies 
incident to operations for the retrogi’ade dilatation of stricture which could not 
be dilated by the vesical route, and for other pelvic and abdominal lesions in 
patients who have been previously treated for stricture. 

In some cases strieture is demonstrated by the “hang” on the bulb test and 
on the urogram by the slight dilatation of the tract above, and yet at operation 
for some other lesion gross examination of the ureter may fail to yield definite 
evidence of stricture. If a preoperative catheterization is done with the same 
size bulb as that used at the last stricture treatment, and this catheter with its 
bulb is withdrawn after exposure of the ureter, the assistant who withdraws 
the catheter can feel the hang of the bulb in the stricture area, and those 
watching the abdomen can see the tug and straightening of the ui’eter; yet 
the infiltration in the ureteral wall may not be sufficiently gi'oss to be certainly 
palpable with the gloved thumb and finger. 

In most cases^ however, the infiltration is distinctly palpable. In some 
instances there is no gross periureteral infiltration. These probably represent 
the congenital cases of noninflammatory character, in which only slight increase 
in the muscle and fibrous thickening has taken place. In some cases, although 
there is visible periureteral infiltration the density of the Tireteral walls has 
not increased sufficiently to be grossly palpable. These probably represent the 
inflammatory conditions, which could be readily identified as such microscop- 
ically if the tissues could be obtained for study. 

In most of the cases diagnosed clinically as stricture and later studied at 
the operating table, we have found undisputed gross evidence of inflammatory 
changes. Often the peritoneum covering the lesion appears pale white and 
scarred. Opening and turning back the peritoneum exposes dense periureteral 
infiltration, frequently accompanied b}'’ nodular or diffuse thickening of the 
ureteral wall. At times the area- of nodular thickening is so large and dense 
that the operator and assistants can scarcely believe that the lumen does not 
contain a stone. 

Opportunities for such gi'oss anatomical studies in approximately one hun- 
dred eases explored for other abdominal and pelvic lesions, and for retrograde 
dilatation in those eases not primai’ily dilatable by the vesical route, have 
convinced us from the beginning of this special work that stricture will be 
found at the postmortem table as soon as the pathologists give this important 
lesion due consideration. This has been proved by the autopsy studies 
of Goldstein and Carson (J. Urol., Feb., 1926, 15:155) revealing a 9 per 
cent incidence of true inflammatory strichire, and another 18 per cent of 
microscopic inflammatory changes in the lower ureter which had influ- 
enced the upper tract but had not progressed to a stage that, could be 
designated as true stricture, as well as by the studies of Schreiber, revealing a 
12 per cent incidence of stricture, o per cent apparontly being of the congenital 
variety. 
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Symptoms and Diagnosis. — General Gonsideraiions. — The symptoms of 
ureteral stricture are of a more protean character than those associated with 
any other local disease. The usual location of the stricture is in the lower or 
pelvic ureter and it is probably the inflammatory involvement of the neighboring 
nerve trunks and plexuses that accounts for the many referred pains upward 
into the abdomen and flank regions, posterior to the sacral and sciatic regions, 
lateral to the hips, and downward to the groin, thighs, legs, and even to the 
toes. 

The dowmvard radiations within the pelvis give rise to annoying bladder, 
uterine, and rectal symptoms, and the pains referred to the vagina and perineal 
regions often lead to misdirected operations. 

As a result of the urinary stasis we have all gi-ades of damage to the kidneys, 
with the resultant local and referred renal pains, and widespread general 
symptoms, such as headache, backache, thoracic pain, fever, malaise, and gastro- 
intestinal discomfort. 

In spite of this multiplicity of symptoms the recognition of ureteral 
stricture is not diflicult and a fairly certain diagnosis should be made in most 
cases by the general practitioner without the aid of the urologist. 

The first requisite is to remember that ureteral stricture is one of the most 
frequent diseases of the abdominopelvic cavity and that it must be considered 
as a possibility in every diagnosis involving obscure symptoms referable to 
the lower chest, the back, abdomen, pelvis, hips, and perineal regions. 

Ureteral stricture is the first probability for consideration in the patient 
who presents an abdomen giidded -with surgical scars and who is still com- 
plaining of the original discomforts, be they of apparent gastro-intestinal, 
genital, or urinaiy tract origin. 

The more prominent features which lead one to suspect stricture are the 
complaint of backache, or of pain in the pelvis, and of bladder symptoms. To 
these leading symptoms the patient often adds the complaint of headache, gas- 
. tro-intestinal distress, and pains about the hips and down the thighs. 

The physical examination is one of the most helpful features of the 
diagnosis, ureteral stricture practically always being accompanied by tenderness 
along the urinary tract. If the kidneys can be palpated they are usually 
tender ; if they cannot be palpated the patient generally complains of tenderness 
in the kidney region. The ureters at the pelvic brim crossing are usually tender, 
and pressure here often causes a desire to void or discomfort refeiTed to the 
pelvis which the female patient has usually considered as of “ovarian” origin. 
If the patient has complained of nausea or of gas discomfort in the epigastrium 
these symptoms are often elicited by pressure over the ureters at the pelvic brim. 

The most constant physical finding is that of tenderness over the ureter in 
the broad ligament region. One can frequently detect the infiltration here, 
where pressure usually elicits the desire to- void. 

Bladder symptoms are present in 75 per cent of ureteral stricture patients 
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and vary from slight intermittent frequency to complete incontinence. The 
intermittent spells of frequency may occur at odd inten’als, and he ascribed 
to the menstrual period, to catching cold, to getting the feet wet, or to ueiwous 
reaction. 

The urinalysis may he helpful in the diagnosis by showing evidence of 
renal pathology, or it may he most misleading because of its nonnal character. 
About 20 per cent of stricture patients have pyelitis and a urinalysis sug- 
gestive of this. Fifty per cent show only slight pathology, such as a few 
leukocytes, a few erythrocytes, a few casts, or albumin in varying amount. 
Too often in the past such slight evidences of pathology in the urinary tract 
have been viewed as of no significance and the patient has been referred to 
the gastro-enterologist, the orthopedist, or the abdominal surgieon for an 
exploratory laparotomy, in spite of sjunptoms strongly pointing to trouble in 
the urinary tract and the urinalysis showing pathology along the tract. About 
30 per cent of stricture patients show a negative urinalysis and it is especially 
in this group that we have previously been misled in our diagnosis. 

In the limits of this brief chapter we cannot discuss the many useless 
abdominal and pelvic operations which as surgeons and gynecologists we have 
all been doing in our efforts to relieve symptoms due to ureteral stricture, a 
disease whose frequency and importance have been hitherto itnrecognized. Hor 
can we discuss the present-day urological literature which shows that manj’’ 
surgeons are still following our traditional methods of direct attack on the 
kidney to relieve conditions due to inadequate ureteral drainage, when far 
simpler and more efficient methods are at hand. 

The close relationship, embryologieal and anatomical, between the genital 
and urinary tracts not infrequently results in simultaneous disease of both. 
Perhaps more freqiiently the signs and symptoms of disease in the one tract 
are erroneously refeiTed to the other. The gynecologist must remember that 
symptoms referred to the urinary tract usually mean disease of that tract. 
Many disappointments follow the promise to a patient that the bladder 
symptoms, forming one of her chief complaints, will disappear with the removal 
of a fibroid, the suspension of a malposed uterus, or the repair of a relaxed 
vaginal outlet. 

The symptoms due to ureteral stricture have led to more misdirected pelvic 
operations than the symptoms of all other diseases combined. 

Because of the high incidence of ureteral stricture the gynecologist should 
realize that it may be found in association with any genital tract lesion, and 
he should be equipped to ad\dse the patient with a fair degree of accuracy 
as to which of her lesions is causing the most symptoms and which should be 
first treated. Uaturally we do not always first treat the disease causing the 
chief symptoms. 

Miss H., aged thirty-five years, was seen in August, 192G, because of 
menorrhagia and severe backache. Her bleeding was found to be due to an 
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adenocarcinoma of the fundns. This was removed by panhysterectomy oa 
August 23, and her physician was advised that she would he allowed to retuin 
home for convalescence, hut she would probably have to return for ureteral 
dilatations before being relieved of backache. She returned two mouths later 
because of the persistence of distressing backache, and bilateral ureteral stricture 
was found. 

Mrs. K. of Poi-tlaud, Maine, aged sixty-two years, was seen January 7, 
1927, complaining chiefly of a backache of many years’ duration. She had 
four children, the youngest thirty-one years of age. Menopause at forty-five, 
and no discharge since. No bladder symptoms. Physical examination showed 
much tenderness over both kidneys, over the ureters at the pehne brim, and in 
the broad ligament regions. The outlet was relaxed and there was slight 
rectocele and rather prominent cystocele. The lacerated hypertrophied cervix 
was the seat of an early epithelioma. Her physician, Walter Tobie, "was advised 
that after destruction of the epithelioma with the tinner’s cautery, and a vaginal 
hysterectomy with repair of the cystocele and rectocele, we would probably 
have to dilate her ureteral strictures before she w'ould get relief from her 
chief symiptom, backache. 

After convalescence of three weeks in the hospital and a week with friends 
in the city, she returned much depressed because of the persistent backache. 
Two ureteral dilatations on each side relieved this trouble of so many years’ 
duration, and her outlook on life was comjfletely changed. Formerly, without 
the ureteral stricture syndrome in mind, this patient would have returned home 
with gi’eat disappointment to all concerned because her imperative gjmeeologic 
operation had completely failed to relieve her symptoms. 

If the gynecologist finds evidences of ureteral stricture and of a simultane- 
ous genital tract lesion, which is known to be benign and often exists in the 
absence of symptoms, it is usually' the part of w'isdom to advise attention to 
the urologic lesion first, for by so doing the patient’s sy'mptoms are often 
relieved and an operation is avoided. 

Dysmenorrhea; one of the most common of all gynecologic complaints, is 
usually an expression of an obstnictive narroiving within the uterus or of 
inflammatory changes involving the internal genitalia. But all gy'necologists 
of experience know that in many' cases of dysmenorrhea, there can be found no 
evidence of inflammatory' disease about the genitalia, of malposition of the 
pelvic organs, of hypoplasia, or of obstructive lesion within the uterus. 

Gynecologists frequently see patients with dysmenorrhea who have sub- 
mitted to several different operations without obtaining relief. It behooves us 
to bear in mind the possible presence of ureteral stricture in seeking the cause 
of any dysmenorrhea. In the nosography of ureteral stricture it is rather 
characteristic that in its early stages in women the pain occurs chiefly and 
often solely at the time of the menstrual period, or during the period of py®' 
menstrual congestion. Later the stricture area becomes so narrow that its 



[G. 714. — ^Ukogbaji in Wojiax of 38, with Dy.smenobrhea, Left “Ovarian Xeuralgia” op 

Long Duration, Dyspareunia, and Invalidism fob One Year with Recurring Right 

Pyelitis and Almost Constant Bladder Distress. 

Since measles, at 10, recurrent pain in right flank. Always intolerant of tight clothing. 
3ually in bed during menstruation, chief pain in lower left quadrant (supposedly ovarian 
iuralgia), and in upper right quadrant (renal region). Afraid to bear children, dys- 
ireunia causing fear of pelvic disorder. 

Bilateral ureteral stricture. Colon bacillus pyonephrosis, right, 37 c.c. content. Left 
nal pelvis normal, 7-8 c.c. normal urine. Treatment of left ureteral stricture more painful 
lan right, stirring up left “ovarian neuralgia” pain. Gain of 15 pounds in one year, cessa- 
on of dysmenorrhea, dyspareunia, and bladder symptoms. Patient rides horse to hounds 
id is very active in housework and social life. 

In addition to the original stricture area in broad ligament region, note long narrow 
ea extending for several centimeters below the kidney, probably ureteritis or periureteriti.s 
Bowing the severe pyelitis attacks. Urine pus-free at times; again, showing a few 
ukocytes. Never entirely free from colon bacilli, probably due to imperfect drainage be- 
iise of the infiltration in upper ureter. 
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effects are felt tlirougliout tlie moutli, to be exaggerated by anything 
that increases tbe local congestion, siicb as the menstrual epoch, becoming 
chilled, getting the feet wet, overexertion, or a. prolonged rough automobile 
trip. 

Points in the patient’s history that help us in differentiating ureteral from 
genital tract dysmenorrhea are as follows : Previous gynecologic operations have 
not given relief. The dysmenorrhea came on after a year or more of painless 
periods, and the history and genital tract examination do not suggest a definite 
cause, Figure 714. The pains began after childbearing. They came on before 
marriage and have not been relieved by childbearing. For some months or 
years the pain was monolateral, later becouiing bilateral. The pain at firet 
was strictly premenstnial and menstmal but gi’adually it became continuous, 
being exaggerated with the period. The ''ovarian” pain is accompanied by 
backache high in the posterior flanks. This backaehe was at fii’st a menstrual 
epoch affair, sometimes beginning before the "ovarian” pain set in; later 
it became more or less continuous. There is considerable general soreness and 
pain over most of the abdomen, fonnerly occurring at the menstnial epoch, 
gradually becoming more or less continuous. There are often associated gastro- 
intestinal symptoms, varying from slight accumulations of gas to much nausea 
and vomiting, attacks of diarrhea or of mucous colitis. The patient has found 
that the pressure of corsets or of an abdominal binder cannot be tolerated. 
The pain in the back is often worse at night and the patient has found it 
helpful to sleep with a pillow under the flanks or with a flannel blanket over 
the waistline. 

With one or more of the above features in the patient’s history there is the 
additional history of bladder irritation in three-fourths of the stricture cases. 
This may be one of the chief points stressed by the patient, or we may elicit 
the bladder history only by careful questioning. 

After obtaining a history with manj’- of the above suggestive features we 
are on guard for the physical examination. The finding of tenderness along 
the urinary tract with appai’ently normal pelvic organs should warn us to 
have the special urologic examination. 

If the patient has ureteral rather than genital dysmenorrhea the ureters 
will be found most tender on palpation of their course through the broad 
ligament. On palpation here the patient often exclaims, "That is my menstrual 
pain.” This also causes the desire to void if the patient has bladder symptoms. 
If the patient has had rectal pressure or desire for frequent stools, vaginal 
pressure pains, or pains of obscure origin in the perineum, these are frequently 


imitated by pressure on the pelvic ureter. 

Ovarian New'olgia . — One of the common diagnoses of the gynecologist is 
ovarian neuralgia. Literally quarts of normal ovaries have been removed on 
this diagnosis. See Figure 715. Every gynecologist of wide experience has 
made this diagnosis on the strength of the patient’s history and on the fact 
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Fig, 715, — Pyki-ogram of Patiext {Age 30) with Persistexce ok Symptoms after 

Bieaterae Oophorectomy. 

Pain for three years in right side, later becoming bilateral with headache, dizziness, 
shortness of breath, and bladder pain and frequency. Three operations without improve- 
ment: (1) Appendectomy and right oophorectomy. (2) Nature not known; done in seventh 
month of pregnancy — dead fetus born one month later. (3) Left oophorectomy. Surgeons 
decided right kidney was at fault and advised removal. Kapid recovery followed thorough 
dilatation of bilateral ureteral strictures. Note moderate hydronephrosis (15 c.c.) and 
hydro-ureter down to stricture area just below pelvic brim. 

that the only abnormal physical finding on palpation is an apparently tender 
ovary. Often when other abnormalities are found, especially malpositions, the 
g}Tiecologist outlines his intention of operating for the malposition and for the 
removal of an exceedingly tender ovaiy. Then at operation the ovary appears 
so normal that it is left. Subsequently the operator regi'ets not having removed 
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tlie ovary, for tlie patient’s symptoms persist, and' the ovary still seems to be 
the seat of the pain. 

The explanation for many cases in this category is that the ovary and a 
tender ureter are both gi-asped between the palpating fingers. If one simply 
bears in mind the possibility of mistaking ureteral for ovarian tenderness be 
can easily differentiate the two conditions. On bimanual palpation the ureteral 
region can be avoided and the ovary carried toward the midpelvis and com- 
pressed with little or no pain. Then the abdominal hand is left out of action, 
and with the vaginal palpating finger the broad ligament portion of tbe 
ureter can be gently stroked when the patient complains of the characteristic 
pains. If a doubt still exists the ureter should have a special urologic exmnina- 
tion by methods that will reveal stricture if it is present. 

Dyspareunki . — Painful coition is an extremely common phenomenon. 
Because of the patient’s modesty and our disinclination to ask about this 
symptom it is often left out of our gynecologic history when it is playing an 
important role in the patient’s ill health. It is not within the province of 
this chapter to discuss in detail the complicated* features of vaginismus and 
dyspareunia. One can usually elicit from the patient whether her coition dis- 
comforts are external or internal. If they are external physical examination 
usually reveals a cause, or the sexual history points to some reason for a 
psychic repulsion. If the pain is high up or internal, one sometimes finds a 
painful scar in the cervix, or more often an inflammatory infiltration of tbe 
uterovesical, uterosacral, or broad ligaments, an inflammatory involvement, 
a tumor, or a displacement of the internal genitalia. The point for emphasis 
here is that many cases of serious dyspareunia are of urologic origin. 

By following the diagnostic methods outlined in the foregoing discussion of 
ovarian neuralgia, one can usually determine with a fair degi*ee of certainty 
whether the patient’s dyspareunia is chiefly of ureteral origin; Avhen in doubt 
the therapeutic test is often the deciding factor in the diagnosis. If the ureteral 
dyspareunia patient has had a history of bladder symptoms she often says that 
the sexual act is followed by a night of unusual bladder frequency and dis- 
comfort. If gastro-intestinal symptoms, such as gas formation, belching, and 
abdominal tenderness, have been prominent, these are sometimes exaggerated 
for as much as a twenty-four-hour period after coitus. Not a few patients 
have given up the sexual life because of painful coition, -which was found later 
to be due to ureteritis, Eigure 716. One patient said this led to her divorce. 

Descensus . — Gynecologists are familiar with the complaint ‘Tailing of the 
womb,” or as some patients express it, “My organs feel as if they are coming 
down.” 

Such complaint on the part of a nullipara should at once arouse the sus- 
picion of ureteral stricture. While we see an occasional case of eystocele or 
of prolapsus uteri in the unmarried and in the nulliparous woman, yet they 
are exceedingly rare and the physical examination easily confirms the patients 


Fig. 710. — ^^UjiOGKAJi of Patiext of 23 with Dysfakeuma axd Apparext Errors ix 

Diagnosis. 

Three months after marriage, on honeymoon trip to Europe, se-vere pain in lower abdo- 
men; walked in flexed posture. Ship physician diagnosed appendicitis and kept her in bed. 
Appendectomy in London nursing home. Surgeon frankly stated appendix appeared innocent, 
feared possible salpingitis. Gynecologist in Paris advise' : 'J-mie advice later 

by surgeon in Cleveland and by gynecologist in Los ■ ' . . ■■ ■ admission: 

fairly well two weeks of month; for a week before period, during four-day period, and for 
few days afterward, much backache, severe pain in the upper flank region, and feeling of 
pressure low in pelvis. Intermittent burning on urination and sensation of swelling in 
bladder. Dyspareunia so severe that intercourse was given up. 

Examination revealed general pelvic tenderness which centered over broad ligament por- 
tion of ureters, where pressure elicited bladder symptoms and coition pain. Kubin test 
showed patent tubes. Living baby delivered by cesarean section one year after ureteral 
dilatation. Note slightly dilated pelvis (10 c.c.) 'and ureter down to point of sudden narrow- 
ing about 4 centimeters above vesical entrance. 
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complaint. If the complaint is founded on the presence of exceedingly tender 
ureters, the physical examination fails to sho'u' displacement of the genital 
organs, and if we have the urinary tract in mind we can easily imitate the 
patient’s symptoms by pressure over the tender ureters in the broad liga- 
ments. 

We are familiar with the multipara who complains of the typical descensus 
symptoms, and in some of these patients the prolapsus becomes exaggerated and 
causes symptoms only after a number of years succeeding childbearing. In 
such cases the giving away of the pelvic floor has been delayed, and there is 
frequently a history of sudden strain or trauma, or of prolonged overexertion 
immediately preceding the final prolapsus. 

Our interest here is in the multiparous patient who relates such a typical 
history, and on physical examination presents a well-preserved pelvic floor and 
internal genitalia in apparendy pei-fect position. Eonnerly we managed to find 
an enlarged cervix, or what we thought was slight descensus, or an over- 
stretched outlet, and proceeded to operation in the hopes of giving relief. We 
now find that many of these patients simply need urologic treatment. 

Menorrhagia . — We occasionally see a patient complaining of menorrhagia 
in whom the most careful genital tract examination fails to reveal a cause 
for the excessive bleeding. Such patients often present a definite dyscrasia, the 
cause being found in their method of living, or in some serious local or con- 
stitutional disease revealed by a general physical examination. -Ureteral stric- 
ture, with its damage to the renal function and the consequent toxemia and 
influence on the mental, nervous, gastro-intestinal, and other functions, is one 
of the most fertile carrses of a dyscrasia, and not a fenv cases of menonhagia 
have been cured by the restoration of the general health through the establish- 
ment of adequate renal drainage. See Eigure 717. 

Incontinence . — One urologic symptom in which sooner or later all gynecol- 
ogists are forced to take an interest is that of urinary incontinence. We cannot 
enter into an exhaustive discussion of this troublesome symptom, but as gynecol- 
ogists we should know that many patients have not only urinary frequency 
but actual incontinence because of pathologic changes in the urinary tract due 
to distant focal infections. 

Of over 250 patients complaining of this symptom, the incontinence in a 
large percentage has apj^arently been due to impulses arising in ureteral 
stricture areas, and excellent results have been obtained by treating them on 
this basis, Eigure 718. 

Enuresis in children, which persists beyond the first decade, is often due 
to a focal infection causing an inflammatory lesion in the lower ureters, the 
trigonum, the urethra, or in this entire region; the urine is usually normal. 
Eemoval of the focus of infection cures some cases without urologic treatment. 
In others a few applications of silver nitrate solution to the reddened trigonum, 
or dilatation of the urethra, with applications of silver nitrate, are followed by 
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Fig. 717. — Pvelogram oi' Patiea-t of 47 avith ^Iea'orrhagia Pkodably Infltje.xced by 
Uterike Fibroid, Mexopausal Age, or Dyscrasia Due to Ureterae Stricture. 

Five years ago, “malarial” fever. Blood negative. Too frequent and too profuse men- 
strual periods, nausea, furred tongue, bad taste in mouth. Bowels regular. Sent north for 
better climate. Little improvement. 

E.xamination: small fibroid, .6-7 centimeters diameter. Marked tenderness over kidneys 
and ureters. Bilateral ureteral stricture, right hydronephrosis 40 c.c., diminished to 30 c.c. 
at time of pyelogram. Dilatation of strictures resulted in loss of all gastro-intestinal symp- 
toms, gain in weight from 110 to 140 pounds in two years.’ Periods caused no further serious 
trouble and ceased within two years. 


relief. lu still otliers tlie inflammatiou involves the lower ureters which must 
be dilated before cure is effected. 

Cystoscopy . — There may be nothing in the cystoscopic picture to suggest 
disease in the tract above. On the other hand, one finds in most cases of 



Tig. 718. Ubogkam of Iatient of 50 avith IntermitteiNt Attacks of Complete 

Incontinence. 

treatmenL^ for°'tTirp'J^+n eight years, requiring iiospitalization and bladder 

“indigestion” nain in 11 ri i " "’ith sudden incontinence, accompanied later by 

quadrant extend ^ “toothache” pain, in Imver right 

previous oneratw^. Vn T^f so severe as to require hospital treatment. Three 

sphincter urethraj. Internal hemorrhoids, (2) hysterectomy, (3) tightening of internal 

"f “ >" 

ure£r*ab?vf Srfettr'' f f “"^i™eters above ureterovesical orifice, Avidely dilated 

Comment ortract 17 cc normal in size merging into widely dilated calices. 
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ureteral stricture certain changes in the subiireteral organs that experience has 
taught us to associate with stricture. 

The extenial urethral orifice and the para-urethral crypts may show marked 
reddening, a condition which we formerly ascribed almost exclusively to 
a previous gonorrheal inflammation, but which we now know may be due as 
well to a distant focus of infection. On dilating the urethra we find evidences 
of nariwing in about 85 per cent of ureteral stricture cases. This narrowing 
may be due to an old gonorrheal inflammation or to senile changes, but in 
the majority of the patients under discussion it is probably due to a focal infec- 
tion. It may occur as a diffuse general infiltration of the urethral or 
periurethral tissues, or as one or more localized annular areas of infiltration. 
Urethroscopic examination may show a normal or a gi'anular red inflamed 
mucosa. The striking feature of this examination is that a urethra without 
evidences of infiltration or stricture may show an angry red mucosa, while the 
urethra with a more or less dense stricture may show an apparently normal 
mucosa. The patient with an intensely reddened urethx-al mucosa may have 
no bladder symptoms. 

The bladder may present a normal mucosa. With a coexisting pyelitis the 
bladder may or may not be the seat of an inflammatory reaction. One of the 
most interesting and valuable discoveries in connection with ureteral stricture 
is that it occurs in about half of our cases of interstitial cystitis, or so-called 
elusive ulcer of the bladder, and that more than half of the distressing symptoms 
in an individual with elusive ulcer may be refen-ed from the upper tract, and 
are relieved by attention to the ureteral strictures while temporarily ignoring 
the bladder lesion. 

The trigonum is frequently the seat of redness and tenderness even though 
the remainder of the bladder may -appear normal. Vesicles over the posterior 
bladder wall and trigonum are not at all uncommon and there may be marked 
bullous edema of the trigonum. The ureteral orifice regions may escape the 
redness and edema seen in the trigonum, but more often the trigonitis extends 
slightly beyond the ureteral orifices. 

In cases without trigonitis the ureteral orifices may appear normal, with 
thin-lipped slitlike openings. More often the ureteral orifice regions show 
increased redness, even if th.e remainder of the bladder and trigonum are 
normal. There may be only a slight area of increased vascularization just 
anterior to the orifice, or the orifice may be completely surrounded by a red 
ring of vessels, the band being one or moi’e millimeters in width. Sometimes 
the congestion about the orifice is so intense that the opening cannot be seen, 
and it has to be found by probing with the metal searcher or the catheter tip. 
Rot infrequently there is a brilliant red or a pale edematous papxdar elex’ation 
immediately in front of or near the orifice. 

The orifice often shows evidence of tissue infiltration changing its form 
from the slitlike ellipse to a perfectly roxmd opening. The infiltrated lips may 
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be slightly retracted, on the mucosa level, or slightly elevated as a pale white 
scarlike ring. Leukoplakia vesicse is usually described as a rare lesion, but one 
often sees in these cases a white elevated patch of epithelium near the ureteral 
orifice or the typical maple leaf figiircs over the trigonum. 

Our interpretation of the foregoing gynecologic and cystoscopic changes so 
often seen in cases of ureteral stricture is that the focal infection, which so 
often invades the broad ligament regions and involves the lower ends of the 
ureters, also frequently involves the tissues about the base of the bladder, trigo- 
num, and urethra, sometimes including the vertex region of the bladder (elusive 
ulcer), and even the tissues about the vulva. 

Those who do urological -work for both sexes will probably depend largely 
on the ISiitze type of cystoscope and water distention of the bladder. For those 
who do a large volume of work on women there are many arguments in favor of 
the use of the Kelly endoscope and air distention of the bladder. One of the 
most common arguments against this method is that the knee-chest posture is dis- 
tasteful to the patient. The first reply is that the lithotomy position is quite 
as distasteful, and many patients ■who have been subjected to both methods 
prefer the Kelly method, largely because of its rapidity of execution. 

Other arguments in its favor are the ease wdth which lesions in the bladder 
are treated locally with various drug's (in solution or in the ciystal state) or 
with the actual cautery, high frequency current, or implantation of radium 
seeds. For the prolonged application of radium tubes the special instnunents 
are more easily applied through the Kitze type of cystoscope with the patient 
in the dorsal position. 

Since the discovery of the important role of ureteral stricture in many of 
our more common* renal diseases, the advantages of the Kelly cystoscope are 
more appreciated than ever before. 

Stricture can be studied and treated with the bulbed catheter used in the 
Kitze type of cystoscope by the method of Goldstein, who places the bulb 
within 2 or 3 centimeters of the catheter tip, introdirces the catheter and bulb 
in the bladder, and then retrogi-ades the catheter through the cystoscope as 
this enters the bladder. By this method one is restricted in the size of the bulbs 
used, a 14 French being' about the limit. This gives sufficient dilatation and 
drainage in many stricture cases, but the majority need wider dilatation for 
permanent results. 

McCarthy’s foroblique endoscope allows of the passage of bulbs up to 17 
French and this instrument is becoming increasingly useful, particularly m 
ureteral stricture work in the male. 

The Kelly endoscope simplifies ureteral stricture work in women to the 
last degree, and the size of the bulb used is limited only by the practical con- 
siderations of the relatively small size of the ureteral lumen. See Figures 719 
and 72o! In order to induce some large ureteral stones to pass spontaneously 
we have gradually carried the bulbs up to 8 millimeters diameter, 24 French. 
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111 some obstinate stilctures ivc bave gradually dilated to a 7 millimeters, 21 
Ereiicli bulb, and many cases need as high as a G millimeters bulb before per- 


manent results are obtained. Cases that call for such high 
dilatation are likely to require repeated treatments at six- or 
twelve-month intervals because of the tendency of dense stric- 
tures to contract again and cause symptoms. 

Bilateral strictures should never be treated at the same 
sitting. It is best to allow at least foi*t 3 ^-eight hours between 
the dilatation of the two sides, and the individual ureter should 
never be dilated at less than ten-day intervals. When one has 
reached the larger bitlbs, two or three weeks should intervene 
between treatments, so that all traumatic irritation and swelling 
may subside. 

One must at all times bear in mind the delicate structure- 
of the ureter and the ease with which its walls may be punc- 
tured. With the larger bulbs on the Ro. S or ISFo. 0 catheter, a.; 
heavy wire stilet is used, and this sometimes fails to take the? 
natural curves of the ureter, and tends to advance in a straight 
line, which, with unlimited pushing force, would carry the stilet' 
point through both catheter and ureteral wall. As these large 
catheters enter the ureter and an obstruction is met, the stilet 
should be v’ithdrawn an inch or two with each equal advance 
of the catheter. If unusual force has been used to advance 
the catheter to the kidney one should always wait uaitil the urine 
flows before testing the size of the pelvis or introducing urogi’am 
fluid for an x-ray. There is often a temporary anuria of a few 
minutes, due probably to the individual nervous excitability' 
and spastic contraction of the kidney. This anuria may last 
a half hour before the kidney relaxes and begins secreting. 
One waits a half hour if he is particularly desirous of get- 
ting a specimen and culture or measuring the capacity of 
the pelvis, or getting an x-ray or bilateral functional test, 
but if at the end of this time there is no flow from the kid- 
ney, in spite of the ingestion of several glasses of water, and 
particularly if the opposite kidney is sending urine through' 
the bladder, it is wiser to conclude that the catheter has punc- 
tured the tract, and to withdraw it without attempting an in- 
jection of any kind. 

Pig. 719. — Spiral or Corkscrew Wax Tip Oftex Trai-er.se-s Stricture 
Areas Impervious to Smaller Filifor.ms or Poixted Tip C.\TnETER.s. 

Usually molded to catheter 10 centimeters back of tip: if urogram show.s 
narrow areas in upper ureter (Figure 714), bulb is placed immediately 
back of tip. 


.Spiral wax-tip 





Fig. 720. — Bulbs Illustkating Effects of Sthicturc on Pliable Wax When Bulb Is Too 

Large to Pass Entirely Through. 

A spindle-shaped hulb meeting an 'unwsnnlly dense stricture is often molded hack uni- 
formly, 'and clears the stricture, coming back a cylindrical shaped bulb of lesser caliber. 

Johnson — 4.6 millimeters wax bulb blocked in upper of two strictures, about 11 centimeters 
above bladder. Wax slightly molded back in entire circumference; indented as if by a string. 

Kveder — At first treatment of right ureter 4.5 millimeters bulb obstructed 3 centimeters 
above bladder, hung firmly on withdrawal; distal shoulder of wax heaped back on one side; 
note three tiny stringlike parallel marks in its compressed area. 

Shaw — Fourth treatment left side; bulb about 5.6 millimeters passes great obstruction 
until almost through stricture, where it is stopped permanently by heaped-up wax. Imprint 
of stricture distal to heaped-up portion. On withdrawal stricture hang felt 7 centimeters 
from external orifice or 2 centimeters above bladder. • _ . . 

Candler — ^Wax bulk dissected back by dense ureteral os leaving stricture imprint in cir- 
cumference of wax distal to dissected shoulder. Obstruction 2-3 centimeters above bladder. 

Guss — Fifth treatment; 8 millimeters bulb obstructs 4 centimeters above bladder. 

Boggs — First treatment; 3.6 millimeters bulb completely obstructed 3 centimeters above 
bladder. 

(Drawings by Max Brodel.) 
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In ureteral catheterization in the past ten years, estimated in number 
as -well over twenty thousand, Hunner knows of about a half dozen perfora- 
tions in his own hands, and of about an equal number in the hands of his 
assistants. 

Treatment. — The treatment of ureteral stricture consists in such thorough 
dilatation of the narrowed ui’eteral lumen that adequate renal drainage is 
established. If the stricture is of the acquired variety and, as is so often the 
ease, due to a focal infection, one cannot look for a permanent cure if the 
focus of infection is not eliminated. In this era of attention to focal infections 
as a possible relief for all sorts of obscure complaints, many of our ureteral 
stricture patients have had jDOSsible foci treated before the discovery of the 
stricture. 

The chief cause of failure to relieve stricture symptoms as seen in those 
patients who come to us after one or more courses of stricture treatments 
elsewhere, is found to be inadequate dilatation. 

As already stated in discussing technique, those who are limited to the 
use of the Uitze type of instrument are not able to employ sufficiently large 
bulbs to give peimanent relief in many of their cases. Some urologists arrive 
at excellent results by passing multiple catheters of increasing sizes through 
the IsTitze type of instrument. In our own work we are sometimes disappointed 
in results after getting the strictures in the lower ureter well-dilated, and on 
reviewing our urogi’ams we find evidences of a narrow area in the upper ureter. 
By placing the bulb near the tip of the catheter we find in some of these 
eases that there is actual stricture in the upper ureter, and our former dilata- 
tions with the bulb 10 centimeters back of the catheter tip has affected the high 
stricture only by the dilatation given Avith our bTo. 9 catheter. By gradually 
increasing the size of the bulb placed near the catheter tip and making certain, 
by touch, and by urogram if necessary, that our bulbs are going entirely into 
the kidney pelvis, Ave finally obtain good results. 

In a feAv cases our thorough dilatation of stricture areas has giA’en only 
partial relief and Ave have been forced to opei'ate for the secondary pathologic 
conditions which haA^e developed in or near the kidney. It is astonishing hoAv 
many patients with large hydronephi'osis, even AAdien there is considerable mo- 
bility and descensus of the kidney, become free from symptoms after thorough 
dilatation of the original stricture obstruction. At times, however, we must 
operate on such patients to resect an unusually large pelvis, or to make a plastic 
enlargement of the pelviureteral opening, or to free perirenal and periureteral 
adhesions, and make a high fixation of the kidney. In such instances our 
preliminary uretei’al dilatations haA’e been necessary to insure the good results 
of the delayed operation. 

In rare instances we are tiuable to get a fine whalebone filiform or any 
kind of dilator to pass the stricture area from below. In most of these an 
extraperitoneal exposure of the ureter through a Ioav McBurney incision enables 
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us .to pass increasing sizes of bougies from above downward. This retrograde 
opening of a stricture area should always be folloAved for a time with repeated 
dilatations by the vesical route. 

In cases of failure to pass dilators by the retrogi’ade route we are forced to 
do a nephrectomy, or, in the patient who has but the 'one kidney or is knom 
to have a kidney of very low function on the opposite side, we can perform 



Fig. 721. — ^Method of Making Wax Bulb. 

A. Eenal catheter 50 centimeters Ion" stiffened by copper wire stilet. 

B. Sterile rubber sleeve, about 10 centimeters long; large lumen allows it to slip along 
catheter easily and permits manipulations of catlieter with unsterile hands. 

O. Long-handled metal spoon used by dentists handling melted wax. 

D. Test-tube for melting wax — short and wide to permit introduction of spoon or curved 
heated artery forceps in building up wax mass on catheter. Crude beeswax is ideal 
material for bulbs. 

E. Alcohol lamp to keep wax fluid and to heat spoon or other type of ladle. In a large 
clinic, a small electric hot water-bath receives test-tube between treatments, keeping wax 
fluid. 


ureterosigmoid anastomosis or bring the ureter to the skin surface in a position 
for convenient permanent tube drainage to a rubber sac worn on the upper 
thigh. 

By the early recognition of the signs and symptoms of ureteral stricture, and 
by early and thorough treatment, the gynecologist of the future will exert a most 
important prophylactic influence on many of the so-called surgical diseases of 
the kidney in women. By his ability to recognize those cases that have been 
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neglected until serious symptoms have developed he will he able to avoid many 
serious abdominal and pelvic operations, and save the patient much economic 
waste in rest cures and other fruitless methods of treatment, resorting at 
once to those comparatively simple methods of treatment which alone can help 
the patient. 
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Ancient writers either failed to recognize or attached hut little importance 
to bladder tumors/ for the literature is void up to some brief reports in the 
fifteenth century, and the more pretentious treatise of Lacuna in 1551. 
Chopart, 1791, recog-nized and emphasized the importance of hematuria as a 
symptom and diagnostic sign. Civiale, 1813, distinguished bladder tumors as 
benign and malignant, with clear pathological descriptions. Bardenheuer, 
1887, recommended and peidormed complete extirpation of the bladder for 
cancer. Trendelenburg ginatly advanced the surgery of the bladder, his chief 
contribution being the posture known by his name, and the extraperitoneal 
transverse incision. Harrington, 1893, boldly operated transperitoneally but 
his method received no general acceptance until used by Judd (Tumors of the 
Urinary Bladder: A Study of IIJ/. Cases, Collected papers of the Mayo Clinic, 
1912, Vol. IV) with subsequent numerous contributions relating both to the 
technique and the results of this method. 

The first transurethral, endovesical methods dating from Hitze in 1896, 
record a series of cures never since duplicated. While honor is due him for 
his pioneer work in developing the cystoscope, his recorded cures are gravely 
questioned. 

Edward Beer and Eugene Doyen, 1910, introduced high frequency, ful- 
guiation, and electrical cauterization into this field, and Kelly used radium 
as early as 1910. In the last two decades, pari passu with the advances of 
cystoscopy, surgery, new applications of electricity (‘‘diathermy,” “endo- 
thermy”), radium (applied intra- or extra-vesically), and x-ray, the diagnosis, 
histological classification, and new means entailing superior results in the 
treatment of bladder tumors have been evolved. 

Classification. — Primary tumors begin in the bladder and originate in the 
component tissues of the organ ; the common secondary tumors are due either 
to direct extension from contiguous parts, or to metastases from a distance, 
rarely recognized in life and rarely demanding treatment, the chief interest 
being at the autopsy table and in statistics. Secondary cancer by extension, 
particularly from the prostate gland and the uterus, often simulates primary 
vesical cancer, and frequently demands the same treatment accorded primary 
cancer. 

A malignant tumor may spread from any part of the pelvis into the 
bladder, those of the prostate gland being the commonest. Montefort, in 
seventy-eight apparently primarj’^ tumors of the bladder, found that 35 per 
cent were really prostatic. Kext in frequency come those of the uterine cervix, 
the vagina, the. body of the uterus, the ovaries, the bowel, the seminal vesicles, 
and the urethra, as primary foci. 

The classification of vesical growths by Albarran and by Kiister is 
satisfactory and is adopted here, resting as it does on a judicious combL 
nation of histogenetic, gross and microscopic, morphologic, and biologic dif- 
ferences : 
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1. Epitlielial tumors 

(a) Papilloma, benign and malignant 

(&) Adenoma 

(c) Cysts 

(d) Cancers, papillary and scirrhous, squamous, 

adenomatous 

2. Connective-tissue tumors 

(а) Sarcoma 

(б) Myxoma 

(c) Fibromyoma 

(d) Fibroma 

(c) Angioma 

3. Muscular tumors 

Myoma 

4. Heterotopic tumors 

(a) Ehabdomyoma 

(&) Hydatid cysts 

(c) Dermoid cysts 

(d) Chondroma 

(e) Cholesteatoma 

A. C. Broders (Ann. 8urg., 1922, 75) stimulated new interest and en- 
thusiasm in the whole question of bladder tumors, by forcibly emphasizing, first, 
the well-known and acknowledged dogma that the best results are to be 
expected in the cases treated early, while the tumors are yet small, and, second, 
that the results also depend upon the degi’ee of histologic malignancy. He 
separated the tumors with this in view into ascending gi’ades. In Grade I, 
only 25 per cent of the cells are, microscopically, active malignant ; in Grade II, 
50 per centj in Grade III, 75 per cent; and in Grade IV, approximately 100 
per cent. 

Certain authors are now inclined to base their prognosis and even to 
deteimine their methods of procedure upon the histological pictures. It is 
evident from Broders’s report that he felt that the gross and the microscopic 
pathology must be considered together to reach a final judgment. While 
we find that a consideration of Broders’s gradations is important, we have 
nevertheless lost patients in Grade I, and saved others in Grade IV, and some 
in Grade I have extended rapidly, while others in Grade IV have been markedly 
slowly progrossive. 

One notes a growing tendency to classify most vesical tumors as either 
actively or potentially malignant, some even going so far as to reckon all 
malignant. F. S. Watson (Ann. Burg., 1905, 42) in 653 cases found 410 were 
malignant. Von Frisch (Wien. Min. Wchnsclir., 1907, 20) concluded from 
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his series of three hundred operative cases that two-thirds were malignant. 
J. T. Geraghty (Cabot, Modem Urology, 1918, Vol. II) states that 68 per cent 
of those seen in the Brady Urological Institute (Johns Hopkins Hospital) were 
malignant. Lower {Ami. Swg., 1922, 76) reports about 50 per cent malignant. 
B. S. Bari’inger {Amu. Surg., 1921, 74) in fifty-three cases found forty-six 
were malignant or aboiit 86 per cent. In 186 cases at the Howard A. Kelly 
Hospital, the percentage of malignancy has been approximately 90.3 per cent. 

Etiology. — The provocative cause of neoplasms is as little known here as 
elsewhere. It is quite clearly, however, occupational in the aniline dye workers. 

Frequency. — ^We possess no satisfactory statistics for an accui'ate estimation 
either of frequency in propoi-tion to population or in relation to tumors in 
general. Hadda {Lmigenl)ec¥s Arch. f. Min. Chir., 88) estimated that 0.25 
per cent of all cancer begins in the bladder; it is safe to reckon the percentage 
as within 1 per cent. An apparent clinical increase is doubtless due to a 
growing interest in this field and a wider use of the cystoscope. 

Age. — In von Frisch’s series of three hundred cases, three occurred in 
children between nine and thirteen, nine were in adults between twenty and 
thirty,’ twenty wei'e between thirty and forty, seventy between forty and fifty, 
seventy-six between fifty and sixty, one hundred and twelve between sixty 
and seventy, and ten between seventy and seventy-nine. In 212 seen at the 
Ho’sVard A. Kelly Hospital, the numbers according to age were : 


. 

Malignant 


Benign 

Fears 

Cases 

Y ears 

Cases 

20 to 30 (youngest 26) . 

2 

20 to 30 (age, 24) 

1 

30 to 40 

... 13 

30 to 40 

3 

40 to 50 

... 30 ■ 

40 to 50 

0 

50 to 60 

... 44 

50 to 60 

5 

60 to 70 

... 71 

60 to 70 

6 

70 to 80 

... 22 

70 to 80 

2 

80 to 90 (oldest 86) . . . 

5 

80 to 90 

1 


90 to 100 (age, 91) . . . 

. . . . ■ 1 


187 


25 


The average in the malignant group was fifty-nine years, and in the benign, 
fifty-three years. 

The literature contains records from two to eighty years. For epithelial 
tumors, the age of greatest frequency is between forty and seventy. The sar- 
comata are much commoner in children. 

Sex. — Vesical tumors are much commoner in males than in females. An 
average of reported statistics gives about four men to one woman. Von Frisch, 
for example, found in 300 eases, 256 males and 44 females. Our own series is 
exceptional, doitbtless becaiise we see more gjmecologieal than male urology. 
In our series of 186 vesical tumors treated, 67 were men and 119 women. 
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Pathology. — The autopsy appearances, as well as the cystoscopic pictures 
are various. It is practically impossible by a naked eye inspection to dis- 
tinguish the various microscopic gi'oups; it is often difficult and even 
impossible to determine whether malignant or not. It is therefore convenient 
pathologically to treat each class separately. 

The epithelial tumors are divided for convenience into (a.) benign papilloma, 
the noninfiltrating papillary gi’owth, histologically closely resembling the epi- 
thelium of the normal bladder mucosa; (h) malignant papilloma, noninfiltrat- 



PiG. 722. — Papillomatous Tujron of Bladder; Tips of Papill^^d and Pingerlike 

Prolongations. 

'Small blood-vessel in center of papilla forms framework on wliicli epithelial covering is 
built up. X 135. 

ing, but histologically presenting such malignant features in the cells as irreg- 
ular mitoses, clumped and deep-staining chromatin masses, and irregularity of 
size and arrangement of layers of cells; (c) papillary carcinoma, presenting 
the additional feature of infiltration; (d) the infiltrating carcinoma which, 
while invasive, has no intravesical papillary form. Microscopically, there are 
several different cancers of the infiltrating type. 

Papillotna '. — Simple papillomata and papillary carcinoma form the majority 
of bladder tumors ; the former are much less frequent than the latter. In 186 
papillomata of Bumam and Heill, the benign form occurred but eighteen times, 
malignant papilloma occurred twenty-two times, papillary carcinoma eight} 
eight times, and infiltrating carcinoma fifty-eight times. 
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A papilloma may be peduncu- 
late 01 ’ sessile. It is often made 
up of numerous, delicate branch- 
ing strands, through a water cys- 
toscope looking like seaweed, 
floating up from the ocean bot- 
tom ; sometimes they are rounded, 
solid, nodulated, or muriform; 
often they are multiple. ■ Ger- 
aghty, in his series, found that 
34: per cent of the tumoi’S were 
multiple. Occasionally the en- 
tire bladder is covered (two in 
our eighteen eases). Common 
sites are the urethral and the ure- 
teral orifices. The area behind 
the trigonum is also often in- 
volved. 

In simple papilloma the 
deeper tissues of the bladder are 
not implicated. Usually soft and friable, it is occasionally fibrous, tough, hard. 

Microscopically, Figure 722, 
there is a central strand of con- 
nective tissue can’ying the ves- 
sels, over which the epithelium 
appears in regular layers, simi- 
lar to the normal vesical epi- 
thelium. 

Foerster, in 1855, first no- 
ticed the transformation of be- 
nign into malignant papillomata, 
change of the well-ordered epi- 
thelial layers into irregular heaps, 
and the still more characteristic 
alterations in the cell nuclei ; 
there are also numerous mitoses 
and a clumping of deeply stained 
chromatin material, Figure 723. 

General arrangement still that of benign papil- i i ^ 

loma. Malignant changes in evidence, particularly H change IS at the base of the 

in cells near stroma strand. (J.m. J. Rocntgeiwh & pedicle, the invasion of the nor- 
Itad. Thcrap.) , , , , 

mal bladder tissues by the unre- 
strained cancer cells is demonstrable ; with the progi-essive infiltration, the inva- 
sion can be detected by palpation as well as by the gross appearances. Figure 724. 



Fig. 724. — ^Malignant Papilloma. 



Fig. 723. — ^I^apjllary Carcixosia. 

Note disappearance of orderly arrangement, 
great irregularity in size and staining of cells, and 
especially chromatin clumps of nuclear material. 
(Am. J. Roentgenol, d Rad. Therap.) 
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There is a strong tendency of simple papillomata to become malignant, and 
it is common to find one part histologically benign and another malignant, kt 
there is no greater tendency for tlie base to become malignant than any otlier 
area. Benign tumors remain localized in the bladder, while the malignant 
spread by infiltration or by metastasis. It is, however, possible for a large, 
malignant tumor, when found, still to be limited to the bladder, while it is 
also not infrequent for a small one to metastasize early to glands or distant 
viscera. 

Adenoma . — Collected statistics show that adenomata are rare. Watson 
observed two in his series of 653 ; Geraghty two cases in 180. Legueii (TraiU 
chirurgical d'urologie), cites twelve cases in all. In the series of Bumam and 
Neill, from the Kelly Hospital, there was not one. 

Such tumors are usually small, solitary, soft, vascular, and entirely sub- 
mucous, although microscopically there is often a communication with tbe 
cavity of the bladder by the tubules. 

Adenomata are commonest in the trigonal region, • where the glands of 
Limbeck and Brum, present in all parts of the bladder, are more abundant. 
The epithelial lining is usually in a single laymr hut may be sometimes multiple. 

Cysts . — The rare cysts are of two sorts: (1) multiple small cysts, and (2) 
solitary large cysts. The former are usually associated with cystitis, resulting 
from an epithelial proliferation with subsequent colloid degeneration, a condi- 
tion sometimes called cystitis cystica. The large cysts, usually single, and 
likely to appear near the urethral orifice, spring from the glands of Limbeck 
and Brum and attain the size of a walnut or largeiv ■ Such a cyst has two 
layers of epithelium and is usually thin-walled and 'clear, and by cystoscopy 
translumination is possible. Dermoid cysts are rarely if ever primary, althougb 
not uncommonly arising from the ovary or the prevesical space. 

Carcinoma . — The gi’oss and microscopic features of cancer of the bladder 
vary greatly, depending on the size, location, and type of tumorl Usually they 
are soft, but not infrequently with a superabundance of connective tissue the 
growth is very hard. We have already spoken of the malignant papillomata, 
essentially cancers of the papillary type, and have mentioned the rare adenocar- 
cinomata. In addition to these there are tumors, partly papillary, wdiich from 
the outset tend to infiltrate the bladder walls, wLich are clinically papillary 
carcinomata. Those not infiltrating are the malignant papillomata. There is 
also the flat, infiltrating carcinoma, which in its beginning may be limited to a 
very small area; later on a large part of the bladder is infiltrated. Adenocar- 
cinoma is usually infiltrating. 

Most of the infiltrating carcinomata are histologically of the same cell type 
as the papillory tumors, but why the tendency to form papillary masses is 
lost is not clear. 

A rare, interesting type of infiltrating carcinoma, usually beginning m 
patches of a vascular leukoplakia, is a squamous cell epitheliomh. Geraghty 
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reports one case; Scholl (A?vh. Burg., 1921, 3), six cases. A splendid con- 
sideration of the subject, with report of three personal observations cured by 
operation, comes from E. E. Hinman and Thomas Gibson (/. Urol., 1921, 6) 
who collected eighty-seven from the literature. Where sex was noted, the pro- 
portions were three males to one female. Metastases were recorded definitely 
in but nine cases. The histological picture is similar to a squamous cell epi- 
thelioma of the cei-vix uteri ; epithelial pearls and whorl formations are com- 
mon. Leukoplakia in the bladder is an interesting phenomenon. It is not 



clear whether it is metaplastic or heterotopic from misplaced epithelial tissue. 
H. L. Kretschmer {Sxirg., Gynec., & Ohst., 1920, 31) covers the question of 
leukoplakia of the bladder and ureters thoroughly. 

Adeiiocarcinoma of the bladder is rare. We have seen but one instance. 
Geraghty reports two cases, and A. J. Scholl, Jr. (Burg., Gynec., & Ohst., 1922, 
31) reports five cases in 262 from the Mayo Glinic. 

B. S. Barringer {Burg., Gynec., cC- Ohst., 1920, 30) obsei’ved a colloid 
adenocarcinoma ; thei’e has been a tendency to question its occurrence in the 
bladder but it is noted several times in the literature. 

Barcoma . — Sarcomata of the bladder are happily comparatively rare — 
Watson fift3rtwo cases, J. A. Gardner {Ann. Burg., 1915, 62) seven cases, 
Geraghty two cases, Scholl {Burg., Gynec., & Ohsi., 1922, 34) one case, and 
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we liave seen two. Most of those reported have been round or spindle-celled 
Mixed cell tumors, however, have been seen, and Beneke and W. Lisher 
{Yirchoio’s ArcK, 161) observed an osteochondrosarcoma’. While no age is 
immune, they are commoner in adults than in children, but constitute a con- 
sidei-ahly larger proportion of malignant tumors in children than in adults. 
Alban-an, in fifty-three eases, found 10 per cent in patients under ten years. 
The symptoms are those of cancer; metastasis and invasion by direct extension 
are the rule. Cystoseopic appearances are similar to cancer. There is mucli 
less likelihood, however, of ulceration. Pain is also apt to he pronounced. 

Myxoma. — ^]\Iyxoniata and fi- 
bromyxomata are rare, frequently 


are commoner in childhood and 
may even be present at birth. 
Some idea of the frequency is af- 
forded by the statistics of Wat- 
son, sixteen, and Scholl (Swff.) 
Gynec., S Ohst, 1922, 34), two 
cases. We have not seen a tumor 
of this sort. In addition to the 
usual syunptoms of the malignant 
bladder tumor’s, there is super- 
added a pronounced tendency to 
obstruction. 

Angioma: — Gross (Practical 
Treatise on the Urinary Organs, 
1851) described an angioma of the bladder. Its rarity is evidenced by only two 
in Watson’s series, by Albarran’s (Les tximeurs de la- vessie, 1892) one, and 
Scholl’s (Surg.j Gynec., cG Ohst., 1922, 34) three cases. Most of those reported 
are in adults. The most pronounced syanptom is hemoi’rhage; as a rule, the 
cystoseopic appearance is characteristic of angioma. The tumors are generally 
small. 

Myoma. — ^Myomata are rare and originate in the muscular tissue of the 
bladder, resembling myomata of the uterus. The amount of fibrous tissue 
present varies so greatly that the consistency may be hard or soft. According 
to their location, they are submucous, interstitial, or peripheral. There aie 
sixteen in Watson’s series. Occasionally, as in one of Kouznetzki’s (Awv.^ d. 
mal. d. org. genito-urixi., 1909, 27) they attain gi-eat size, his tumor weighing 
9 kilograms. Both sexes are affected about alike, and are mostly adults- 
There is a marked tendency towards malignancy. Bleeding is usually pro 
nounced. 


multiple, and sometimes of great 
size. The tendency to malignant 
degeneration is marked. They 



Fig. 726. — Rark AnExocARciNOAiA Ueveloped from 
Glands of Limreck and 15rum. 

(Am. J. Rocnigcnol. tG Rad. Therav.) 
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In Children: Some Bare Ileierotopic Tumors. — Tumors of tlie bladder in 
children are rare and nearly all are of connective-tissue or heterotopic origin. 
G. Hiisler {Jahrh. f. Kinderli-eilk., 1905, 62) collected a total of fourteen from 
the literature : six sarcomata, one fibroma, one fibro-adenoma, one mj^coma, two 
rhabdomyomata, one mixed tumor containing cartilage, one undiagnosed, and 
finally a single papilloma. 

Hiisler and R. F. Muller (Jahrh. f. KinderlieUh., 1905, 62) believe that 
the mixed tumors have their origin in teratomata. Rhabdomyoma is well 



Fig. 727. — Eiiabdomyosarcoma in Girl of Twelve. 
{Claribel Cone.) 


descl'ibed and illustrated by Kelly and Burnam (Diseases of the Kidneys, Ure- 
ters, and Bladder). A case was studied and i*eported by Claribel Cone, as 
observed in a twelve-year-old girl. l^Ionchborg (Yirchov/s Arch., 187) also 
describes it. 

Symptoms. — The symptoms of bladder tumor are not characteristic, and a 
diagnosis cannot be made positively without a searching urological examination. 
Hematuria, dysuria, pain, urinary obstractive symptoms, renal obstniction, 
anemia, cachexia, bone and nerve root pains, may all be noted in some. 

Persistent pain in the bladder or in the back or along the great nerve trunks, 
associated with hematuria and a definite, bladder tumor, usually means a metas- 
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tasis. Cachexia may or may not be present at this stage hut iimriably appears 
toward the end. Metastasis is not as common in malignant bladder epithelial 
tumors as in some other cancers^ but is nevertheless frequent. The lungs, liver, 
kidneys, spleen, bones, and skin are favorite sites. 

Dysuria, which varies from the mildest frequency to violent tenesmus, 
depends mostly on a secondary infection. It arises occasionally from an 
obstruction of the vesical end of the urethra bj'- the tumor, and sometimes by 
blood-clots. Where the infection is pronounced, kidney involvement, perivesical 

abscess, or sej>ticemia do^’-elop). Dysuria, though sel- 
dom occunung' in a bladder tumor, is sometimes the 
very first symptom, teste thirty-nine out of 186 of 
our cases. 

The most important symptom, and usually the first 
to draw attention to the malady, is hematuria, vvbicli 
was initial in 139 of our ISO, and in 117 of Geragbty’s 
156 cases. This may remain the only symptom for 
years ; it often becomes a matter of surprise how little 
constitutional disturbance results from a long per- 
sistent hematuria. Often, however, associated with 
the dysuria, due to clots, it leads to pronounced anemia. 
In many this anemia is the most serious complication 
and is the direct cause of death. 

Diagnosis. — Palpation, cystoscopyq microscopic 

study" of fragments of tumor taken by the cystoscope, 
and x-ray" pictures are the principal means of diag- 
nosis. The examination of the urine may show blood, micro- if not macro- 
scopic, and sometimes bits of tissue. 

Bimanual palpation — recto-abdominal in the male, vagino-abdominal in the 
female- — is indispensable. Frequently tumors seeming small cy"stoscopically 
are found by this method to be large, hard, fixed, and inoperable. A general 
anesthetic is often of value here; usually" gas and oxy"gen suffices. Small 
soft tumors, and those ly"ing behind the symphysis, cannot be palpated. 

The cy"Stoscope gives accurate information as to surface of the tumor, as m 
Figure 728, and reveals its relation to the bladder as a whole, in addition to 
disclosing the exact site of the bleeding. Exteusme areas of necrosis, edema 
of the bladder wall, lobulated and fissured surfaces, and incrustations, am 
manual signs of malignancy. On the other hand, delicate papillae, regulai m 
arrangement, and narrow pedicles, speak for benignancy. Occasionally the 
bladder looks normal from within or shows but a small area of ulceration, when 
the entire viscus is infiltrated w'ith cancer under its mucosa. In the fema e, 
very accurate information as to size, location, color, and appearance of t e 
intravesical tumor can be secured by the open air cystoscope, which also o em 
a ready method of getting tissue even when the bladder is full of blood. Bn or- 



Fig. 728 . — Peduncui-ate 
Papilloma in Front 
or Eight Ureteral 
Orifice. 

Knee-chest posture. 
Ail -distended bladder. Ad- 
iniiable for treatment by 
coagulation of pedicle 
through cystoscope. 
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tuuately, it is usually less satisfactory in the male, aud for that reason every 
operator should familiarize himself thoroughly with the water cystoscope which 
needs more interpretation, but with a little expeidence is most satisfactory. 
The taking of tissue for microscopical study is effected by a cystoscopic 
rongeur or with the open air cystoscope or by a duck bill forceps. Although 
there are theoretical objections to removing bits of the tumor, there have been 



Fig, 729 . — ^X-Eav of Blavdeu Injected with BisiruTii Subxitr.\te. Suspexded ix Water. 

Diagnosis: Papillomata; note detail in form and surface. 

— Tumors. 

Dark area between .1.-1 .4 and C — bisnintli. 

C — Crescentic figure formed by air in bladder. 

very few observed injuries to the patient from this maneuver, and the infonna- 
tion secured is invaluable from the standpoints of both treatment and prognosis. 
First, as a rule, positive information is secured as to whether a tumor is a time 
neoplasm or some other condition ; second, the tumor can be ustially classified 
and graded. In the papillary tumors, it must be remembered that a little piece 
does not tell the whole story, as the tumor may vaiy in different areas. All the 
epithelial papillaiy tumors of the bladder show a remarkable tendency to 
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implantation, illnstrated lay the recurrences in the incision after operation 
The idea has been advanced, doubtless with a real basis, that the multiple lesions 
encountered in many are not real implants but separate tumors from multiple 
foci. That this is possible is shown in shin, breast, ovaries, and the mucous 
membrane of the mouth, where multiple tumors, quite independent, are 
common. 

The diagnostic use of the x-ray rests on the employment of some opaque 
solution in the bladder, such as sodium bromid, uranium nitrate, barium or 
bismuth salts. By this proccduin, interesting and gi’aphic records are securable 
as to location, size, and surface characteristics of the intravesical parts of the 
tumor. Figure ^29. The bladder should first be filled with the solution, then 
emptied with a catheter and distended with air. 

Treatment. — It is convenient to begin to consider the treatment by a brief 
presentation of the technical features of the several recognized methods now 
in use. These are, (1) surgery, (2) surgical endothermy, (3) radium, or (4) 
x-ray. 

Surgiery . — Surgery has a definite and well-recognized place in diagnosis. 
Sometimes, whether from the hemorrhage or a contracted bladder, it is impos- 
sible before an exploratory incision to determine accurately either the nature 
or extent of a tumor. It also at times affords an indispensable avenue for 
electrocoagulation aird radium. The chief aim of surgery is, however, the wide 
and thorough removal of the tumor. Transurethral surgery, as practiced by 
Nitze, has no place except for tissue for diagnosis. Vaginal cystostomy is 
of great value where there is obstruction and as a palliative method. In women 
it is far better than suprapubic drainage. 

The operative procedures are extraperitorreal cystostomy, with resections of 
parts of the bladder, trausperitorieal cystostomy w’itb resections of portions of 
the bladder (partial cystectomy), and total extirpation of the bladder, with 
transplantation of the ureters. 

Suprapubic Extraperitoneal Cystostom y. — The gen- 
eral preparation of the patient aird of the shin should he as in arry abdominal 
laparotomy. If there is an infection of the bladder, a fe\v days of preliminary 
irrigations will be of great value. The same general principles governing the 
selection of an anesthetic for any abdominal operation apply here. The bladder 
should be emptied with a catheter w'bicb is left in place. On the table the 
position giving the best exposnre is a fairly high Trendelenburg. The incision, 
ahont an inch above the pubis and parallel to it, should be carried from the 
outer border of one rectus muscle to the outer border of its fellow, through skin, 
fat, and fascia. The muscles are then separated and retracted, exposing 
Eetzius’s space. The peritoneal reflection is found and pushed backward with 
care not to strip its investing fascia from the bladder, a most valuable layer m 
closing the opening. Before opening the bladder, locate the tumor by palpa- 
tion if possible ; in any case, the operator should try to avoid opening the area 
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occupied by the tumor. The bladder is more readily found and outlined if it is 
distended with air tbrougb the catheter. Once clearlj' recognized, it is caught 
with convenient clamps and opened transverselj". Careful walling off of the 
incision and an efficient suction apparatus, are of gi-eat value in limiting con- 
tamination. With a bladder dry, the interior is easily explored with finger and 
eye. Simple, noninfiltrating, and pedunculated tumors are best excised with 
electrocautery. Infiltrating growths are best removed by a wide resection of 
the entire bladder wall after suiTounding the disease with a zone of coagulation. 
If the ureter is involved, it must be located and reimplanted in the bladder 
after the removal of the disease. After resection, the bladder should be 
carefully closed in layers, using fine chromic catgnt. In addition to the closure 
of the superior opening in the bladder, the investing fascia should be closed as 
a separate layer. Where all hemorrhage is controlled the closure may be 
completed, in which case a permanent catheter must be left in the urethra for 
several days. If hemorrhage is not controlled, a rubber tube drain may be 
placed in the bladder aird brought out through the suprapubic incision after 
partial closure. Even when the bladder is closed, it is often best to drain down 
to Retzius’s space. The abdominal wall is closed in the usual way, layer by 
layer. 

Transperitoneal Cystostom y. — An incision directly into the 
peritoneal cavity, either transverse or midline, as recommended by F. D, 
Harrington (Ann. Snrg., 1893, 18) undoubtedly gives a much wider exposure 
and makes any surgical procedure easier. The disadvantages are the added 
risk of peritonitis and of shock. The risk of infection in women is minimized 
by free drainage into the vagina anterior to the utenis. Charles H. Mayo 
(Ann. Surg., 1908, 48) was the first to put this operation on its feet, and E. S. 
Judd (J. Am. M. 1912, 59) demonstrated that in capable hands it did 
not necessitate undue dangers, so it is now used by a number of operators. 
The bladder is opened intrapeiitoneally, taking special care in isolating it by 
packing; following the operation a thorough, careful closure is indispensable. 

Total Extir patio n. — Total extirpation, first done by Bardenheuer, 
in 1887, has never been Avidely employed because of its danger, its multilating 
etfect, and the fact that only about one in twenty of those so treated have 
stayed Avell. It is manifestly limited to disease too extensive for resection 
hut still limited to the bladder. The care of the ureters is one of its greatest 
problems, the best plan probably being an immediate implantation into the 
bowel, a much safer procedure these past few years. Bardenheuer brought his 
cut ureters to the surface in the abdominal incision. The bladder should be 
removed Avithout opening; the approach is ahvays through the transperitoneal 
incision and drainage is of course indispensable. 

Surgical Endoiherjnif . — The reader is referred to Chapter XL VIII for the 
details of apparatus and general principles of desiccation, electrocoagulation, 
and acusection, methods greatly extended since the original reports of Doyen 
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and Beer in 1910 and now firmly establisfied as a valnable way of treating a 
benign papilloma, as well as most noninfiltrating tumors. It may be used 
to excellent advantage trausuretbrally tlirougb -tbe open cystoscope. In addi- 
tion to its curative effect, it is often valuable in checking hemorrhage. Geragbty 
considered the monopolar or Oudin current as satisfactoi’y as the bipolar 
or d’Arsonval. The current is carried from transformer to tumor by fine 
insulated copper wire passing through the cystoscope, Figure 730. In gyneco- 
■ logical urology, the knee-chest posture, a hard rubber Kelly cystoscope, and a 

carefully insulated applica- 
tor, afford an excellent ar- 
rangement. It is sometimes 
possible to destroy a large 
pedunculate tumor at one sit- 
ting by attacking the pedicle. 
A convenient method is to 
treat every five days until the 
tumor has disappeared, occa- 
sioning but little discomfort. 
In addition to cocainizing 
the urethra, it is well to an- 
esthetize the bladder with a 
10 per cent novocain solution 
retained for twenty minutes 
before treatment. When used 
through the cystoscope, the 
bipolar current must be care- 
fully Avatched so as to avoid 
sloughs. When treating 
through a suprapubic inci- 
sion, the bipolar current may 
be used to great advantage. Care must be taken to keep the large surface pad 
on the skin well wet and in close contact to avoid a skin burn. 

Badium . — It is eminently adAusable for one planning to use radium in the 
bladder to familiarize himself Avith the fundamental principles of radiation. 
Our chief reliance is upon the gamma-rays ; the intensity Amries inversely with 
the square of the distance ; 6 millimeters of tissue form an efficient screen from 
the more irritating rays ; overtreatmeut causes more discomfort and is more 
undesirable than undertreatment. 

Gamma-rays are applied to bladder tumors, (1) from the outside through 
the skin; (2) from the interior of the bladder; (3) from the vagina; (4) 
the tumor interior. The entire treatment can be given through one of these 
routes, or the several avenues can be combined in various proportions. The 
dosage can be applied either in a single continuous treatment or fractionated 



Fig. 730. — afETiroD of Using Desiccation ok Coagula- 
tion TiiKOUGii Aik-distended Cy.sToscorE. 
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and extended over several weeks. Wken fractional dosage is nsed, tlie total 
is somewhat larger than when the treatment is given at a single sitting. 
However the treatment is given, it should be planned as a definite unity. This 
calls for a preliminary deteimiination as to size, character, and location of 
the growth. 

1. Treatment of a bladder tumor hy radium from the body surface is 
sufficiently carried out only with a considerable quantity available. It can be 
replaced to some extent by deep 
x-radiation. A convenient appa- 
ratus for this kind of treatment is 
shown in Figure 731 with the 
radium at a distance of 2 inches 
from the skin, and each beam so 
directed as to include the whole 
tumor. In this way it is easily 
possible to give the tumor 1.5 
times the dosage received hy any 
one area of skin, obtained by pass- 
ing the rays through separate por- 
tals through the front and back 
of the body. The actual dosage 
for each portal is 5 gram hours, 
the total dosage under this plan 

being 60 gram hours to all the skin surfaces, the equivalent of 7.5 gram hours 
at a distance of 2 inches to the tumor itself. Such a treatment is quite effectual 
for many tumors and should be repeated only after six or seven weeks. It is in- 
advisable to give a full treatment in a single protracted sitting; it is easier for the 
patient and more accurate to divide it into six to twelve doses on successive days. 

2. Radium can also be applied from within the bladder, both convenientlj’’ 
and accurately, through the urethra, and under cystoscopic control. Where 
this is technically impossible on account of hemorrhage, contracted bladder, 
pain, or other cause, the suprapubic approach is available. 

The method of application, the size of the dose, its distribution over the 
tumor, and fractionization, vary greatly Avith the location, size, and nature of 
the tumor being treated. The following suggestions will be of value. A single 
papilloma, not larger than 2 centimeters in diameter, is efficiently radiated 
with the applicator resting on the tumor, by a 1 gram half-hour treatment. In 
larger, single papillomata, it is usually better to implant. Several separate 
tumors can be treated in this way, but if a large part of the tumor is involved, 
it is more effective to use distance radiation, effected by filling the bladder with 
from 300 to 400 c.c. of sterile Avater, and placing the radium near the center 
of the organ and at least 2 centimeters from any bladder surface, and giving 
a total of 1.5 gram hours treatment. From a single application in this Av.ay 


Fig. 731. — Heavy Lead Gyukdeh and Eadiujc 
Cakrier Ejiployed for External Radiation. 

Handle shown su-spended to overhead trolley 
system permitting accurate adjustment. (Am. J. 
Roentgenol. <G Rad. Thera}).) 




916 


GYNECOLOGY 


W6 have seen a bladder clear up completely. In malignant papilloma tk 
dosage can be given similarly, but should bo on tbe average 25 per cent greater 
In infiltrating tumors a decidedly heavier dosage is indicated. In one tlie ' 
size of a silver dollar, a full gram hour direct is advisable. In larger, flat tumors 
the principle described above for distance exposure can be employed, but tbe 
treatment must be caimied to 3 gram hours. However, the bladder should be 
filled as completely as, possible, and the radium kept far from the normal 
surfaces, with a distance of 1 centimeter from the tumor surface, A number of 

different settings of the applicator is necessary to 
equalize the distribution to all parts of the 
growth. 

Wlien the bladder is contracted so that a dis- 
tance of 2 centimeters from the normal wall is im- 
possible, the treatment should not be extended be- 
yond 1.5 gram hours, and recourse must be had to 
the other methods of application as adjuvants. 

In the female, the method through a Kelly 
open air cystoscope is satisfactory, Figure 732. 
The radium in the form of emanation, or, as it 
is now called, radon, is conveyed in the end of a 
sound, Figure 733, which is passed through tbe 
cystoscope into the bladder and held in place by 
a specially trained assistant. A full gram hour 
treatment is given in six fractions of twenty min- 
utes each Avhen the applicator contains 500 milli- 
curics. The duration of the application is pro- 
portionately longer or shorter with smaller or 
larger amounts of emanation. An alternate 
method is by the use of the ingenious radium carrying cystoscope of Hugh 
Young, Figure 734; with the patient lying in the dorsal posture, legs com- 
fortably resting in supports, and the cystoscope held by a stative, it is not 
inconvenient to treat for an hour at a time. 

3. Treatment from the vagina is of limited value and should be reserved for 
tumors of the basal, trigonal, and urethral orifice regions. Overdosage must 
be avoided sedulously, and the applicator should never rest directly against 
the vaginal wall. A convenient distance is % inch, at which not over 0.75 
gram hour should be given to each 2 inches square of surface. The rectal side 
of the vagina should be protected by at least an inch of lead screening. 

Intrarectal applications are of so little value that they ought never to be 
used. The amount of imdiation a tumor gets by this route, without danger 
of injuring the bowel, is very small indeed. 

Let it be said here that vaginal radiation alone is not to be recommende 
except as an adjunct combined with other methods. 




Fig. 732. — ScHEJiATic Drawing, 
Showing Use of Api-licator 
AND Implanting Injector 
THROUGH Kelly Oi>en-air 
Cysto.scope. {Am. J. Roent- 
genol. <G Rad. Thcrap.) 
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4. Intratumoral radiation is effected by inserting radium salt, or radon, 
into the tumor by caiTjdng needles introduced and left until the desii'ed dosage 
is secured, or, much more conveniently, radon in a small capillaay container 
of glass or metal, threaded into the point end of a hollow needle, is implanted 
into the substance of the tumor by introducing a needle imder light and 
pushing out the capillary with an obturator. 

Implantation can be done either throiigh the urethra or through a cystos- 
tomy incision. In women, the Kelly cystoscope and the knee-chest posture 
make a transurethral in most cases quite as accurate as suprapubic implanta- 



Fig. 733. — Radium Cakrieb; Punch Injectob; Long, Straight Needles; Calibrated Sound. 
Used in radium implantations. (Am. J. Eoentgcnol. d Ead. Thcrap.) 


tions. General anesthesia is rarely necessary. We fonnerly used the punch 
injector with a handle, shown in Figure 733, but we now prefer long, slender 
needles and a simple obturator, as a more delicate and accurate instniment. 
The depth of the implantation will depend on the thickness of the tumor. 
The aim should be to stay well Avithin it, and not to approach normal tissues. 
In spherical tumors the deposit should be closely central ; in wide, flat tumors 
each 2 centimeters square of surface should be implanted with a single point 
of 4 millicuries. The tumor ought to be less than 1 centimeter thick for this 
treatment. In a solid, spherical tumor, 1 inch in diameter, a single point of 
10 millicuries is advisable; in larger tumors, the single point may be carried 
up to 20 or more millicuries. Our expei-ience has heen much more satisfac- 
tory with fewer and larger units of tissue, and larger unit volumes of radium, 
than with smaller and more numerous units. The principle of distance radia- 
tion, as well as the minimizing of beta radiation, combine here gi-eatly to 
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reduce irritation, slougiiiiig, and pain, associated witli the implantation of 
each cubic centimeter with a point. This question is emphasized because of 
the prevailing notion that many points and small units are necessaiy for satis- 
factory results. 

The same general principles apply when the implantation is through a 
suprapubic opening, an avenue of approach which is the rule rather than the 
exception in men, but only used for very large tumors in women. B. S, Bar- 
ringer {Am. J. Roentgenol., 1922, 9) describes an interesting apparatus 
for implantation with a water cystoscope; many similar appliances have been 
devised. These instruments make transurethral implantations possible in the 



734. — Youxg EAWUjr-CAiiiiviNG Cystoscope, 

Light and optical system carried in obturator with radium tube in end of beak. [Am. J. 
Roentgenol, cC Rad. Thcrap.) 


male, but owing to the difficulties of vision, due to hemorrhage, the slo’vvness 
of application, and the general manipulative obstacles associated with the 
water cystoscope, the method remains cumbersome and inaccurate as compared 
with our open air methods just described. 

X-Ray . — The use of this agent has been greatly enhanced by the recent 
developments in x-ray apparatus and methods of dosage. 0. A. Waters (Aw. 
J . .Roentgenol. <£ Rad. Titer,, 1924, 2), reporting experiences at the Bradj 
Clinic of the Johns Hopkins Hospital, feels sure that there is here a ve^ 
definite, valuable field in combination w'ith other methods of treatment m 
attempting a cure, while alone it is a valuable palliative measure. We fully 
confirm his views by our own experiences. Though the impression made on 
the tumor seems less than that of a distance radiation with radium, the pal- 
liation in reducing hemorrhage, dysuria, and actual pain, has been fully as 
great. X-ray has the advantage of being more widely available in sufficient 
dosage and much more economical. 
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Onr nsiia] technique is to treat through four portals: one, iniclline, supra- 
pubic; two, sacral; and one, perineal. The width of the portals, from 10 to 15 
centimeters square, should take in the entire diseased area. A distance of 
50 centimeters is maintained between the target of the tube and the skin of 
the patient. The screen is 1 millimeter of copper, 1 millimeter of aluminum, 
and 1 centimeter of spongy nibber. Much less nausea and general malaise 
follow the shorter exposures made possible by the higher voltages and gi-eater 
milliamperages of the Coolidge water-cooled tubes. Using 240 volts, and 40 
milliamperes, a full erythema dose is obtained in ten minutes instead of sev- 
eral hours as heretofore. With very little upset to the patient, and gi-eat accu- 
racy of application, one portal can be used each day, until all four are cov- 
ered, or the entire treatment can be given at a single sitting. Waters recom- 
mends fractional dosage, giving only about one-twentieth of the plan per diem. 
This is of value if lower voltages and milliamperages are used, requiring 
longer exposures, and thus entailing gi-eater general discomfoi-ts; it has, how- 
ever, the disadvantage of requiring much more time with possibly somewhat 
less accuracy in directing the beam. Full treatments should be given at 
intervals of from six to twelve weeks. 

Results of Treatment. — It is safe to prophesy that many years Avill pass 
before the best form of treatment is clearly settled and applied in each case. 
This arises from the great dift'ereuces in the character and extent of the dis- 
ease, the kinds of treatment used, and the skill in applying the several pro- 
cedures. It is extremely difficult to assemble uniform statistics. With the v 
now well-determined value of distance radiation and x-ray treatment, few 
patients will probably be refused treatment, as oiily the moribund and the 
extensively metastatic cases need be excluded, Barringer urges that the very 
advanced cases are better left untreated. J. B. Deaver and Wm. H. i\rac- 
Kinney (Ann^ Surg., 1923, 78) estimate that one-third of all cases ought not 
to be treated. Seventy-five of the 527 I’eported by H. C. Bumpus (■/. Am. 
II. 1924, S3) are included in this advanced group, while we note twenty- 
six of our own 212 cases. 

Papilloma. — Small, benign, pedunculate papillomata are almost universally 
treated by transurethral methods, Geraghty reported nineteen, all disappearing 
promptly b}’- fulguration ; and in six where fulguration was ineffectual, rapid 
disappearance followed the use of radium. 

Though disappearance is rapid, recurrence is common in other areas after 
fulguration alone. There are but few reports based on observation over some 
years. In the large and very extensive papillomata, the results are bj- no 
means so good. H. C. Bumpus advocates in these a. suprapubic cautery re- 
moval. Kretschmer advises suprapubic electrocoagulation. The older supra- 
pubic operative procedures had a high percentage of recurrences, but no one 
to-day would follow enthusiasts of a few years ago in urging the removal of 
the entire bladder in this group. Our own opinion is that a benign papilloma 



920 


■GYNECOLOGY 


should be treated by electrocoagulation and radium, or by radium alone 
have seen compai’atively few eases, and most of them bad already received 
treatment by fulguration. We have bad eighteen cases between April 1 1912 
and April 1, 1925. Three were in women vezy anemic and ill, and with 
extensive involvement, and not one of the three was benefited ; all have died. 
In the fifteen remaining, many quite extensive,’ nine have been cured for three 
years or more, the longest dating back thirteen years, treated by operation 
radium, and fulguration. The rest received radium^ or radium and endo- 
tbermy. There is one 9%-}uar cure, and three sevenyear cures in this group 
of nine. Of the six cases remainizig, one is living and well after 2 % years, 
one died six months after treatment frozn 2 >uhnonary tuberculosis, and four 
died from malignant transfonnation and extension of the disease, 

Barringer (Ann. Surg.j 1921, 74) limits transurethral treatment to pedun- 
culate papillary and sessile growths of not more than 2 centimeters in diam- 
eter. Geraghty noted that out of thirt^'-six where the tumor disappeared 
through fulguration and radiation, in eight there were recurrences in less than 
a year. 

Nearly all observers have reported better results in noninfiltrating malig- 
nant papillomata than in the infiltrating foiuis. The fonner are very much 
less common cases in our series. Out of our twenty-two cases, three werei 
in very advanced stages and bad general condition at the time of treatment; 
two of these three cases were unimproved ; one improved remarkably but finally 
died of recurrence. In the less .extensive cases, nineteen in number, nine 
have been well for three years or more ; two for ten years. In two of the nine 
cases well after three years, there was recurrence after four years, thus reduc- 
ing the four-year cures to seven. Of the ten not included as cures, seven are 
still living for periods ranging from six to twenty-eight months; some are 
apparently free of the disease, while three have died. In two of the cures, 
radium and operation were combined; in the others radium alone was 
used. 

Carcinoma. — J. Bentley Squier (Surg., Qynec., & Ohd., 1923, 37) m 
seventy-five cases treated by resection, reports twenty^-eight alive after two to 
eight yeai*s. Barringer advocates suprapubic cystostomy and implantation of 
radium emanation in all of this group. Our experience with papillary car- 
cinoma has been limited to eighty-eight cases, fifty-nine of wiiich Avere massive 
and inoperable, and twenty-nine possibly operable. Of the fifty-nine inoper- 
able, seven have been cured for over three years; one for twelve years; one 
of the seven apparently well at the end of three years, died from recurrence 
at the end of seven years. There was maiked symptomatic benefit from the 
treatment in twenty ; seven of these are still under obseiwation and treatment, 
and thirteen are dead. In thirty-two cases there was no improvement. 
Geraghty stated that in infiltrating carcinoma he had had no improvement 
from radiation or fulguration, and that an operative resection is the proper 
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plan whenever the tumor is so situated as to make it possible: Lower who 
advises this method has had 7 per cent of cures bevond five years. 

Among the twenty-nine earlier or possibly' operative cases, si-x have been 
cured for three years or more. Of the twenty-three remaining, four were 
unimproved and died of the disease. Of the nineteen remaining, fifteen have 
died within three years; four are still alive under observation. 

It is generally held that infiltrating carcinoma is amenable only in the 
very beginning, and then only by wide resection or radium implantations. 
Our experience 'with this class embraces fifty-eight cases; forty-nine very 
extensive and inoperable; nine less extensive possibly operable. Of the forty- 
nine extensive eases, four have been cured for three years or more; two of 
them for over six years, one for 3% years, and one for fl/o years. In thir- 
teen patients, there was symptomatic improA-ement, but all died Avithin Iaa’o 
years except one still under obseiwation. In thirt3'-tAvo there AA-as no improA'c- 
ment. All of these AA’^ere treated b}' I’adium alone. Of the nine operable 
cases, five have been cured for three j’cars or more, the longest cure being nine 
and the shortest three j^ears. All AA’ere treated b^' radium or b}' radium and 
endothermj'’ alone. Of the four remaining, not classified as three-year cures, 
tAA'o are dead, one is liAung and Avith no sj’mptoms after tAveh^e months, and one 
died of an accident 2% years after treatment Avithout an}' sign of recuiTonce. 

Scholl observes that adeuocarcinoniata are somewhat amenable to radium 
and fulgui*atiou. 

Sa-rcoma . — Treatment, principally operatiA'e, has been on the Avhole un- 
satisfactory, although one of Oeraghty’s tAA'o cases^ a round-cell sarcoma, AA'as 
Avell nine years after a suprapubic remoA'al. MuiiAviz {Ztsclir. f. Uroh, 1910, 
4) found that in sixty-nine submitted to operation, thiify-eight died imme- 
diately and three AA'ere permanently cured. There is very little literature on 
the effects of radiation in this gi-oiip. It Avas tried in both of our cases, a 
spindle-cell sarcoma and a leiomyosarcoma ; in neither Avas there an obseiw- 
able change in the evolution of the growth. In both, however, the disease Avas 
far advanced and the patients in bad condition AA'hen aa’C undertook to treat. 
In general it seems Avise to urge that the treatment of sarcoma should proceed 
on the same general principles as in treating cancer of the bladder, although 
the results are likely to proA^e less satisfactory. 

Myxoma . — The treatment recorded up to the present has been entirely 
operative. There have been a fcAV cures, but the results haA'e been very meager. 
Both of Scholl’s cases died, and fourteen of Watson’s sixteen, immediately 
or shortly after operation. It seems eminently desirable to test out the use 
of deep x-ray and more particularly deep distance radium radiation. 

Angioma : — The results of operatiA'c and cauterization treatments haA’e 
been excellent. Eadiation appai’ently has not been employed, but judging by 
its effect on angiomata elseAA'here, it giA’es promise of being by far the best 
treatment. 
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Myoma . — The operative risks, with a tendency to recurrence, are great 
Of Watson’s sixteen, hut 23 per cent sundved a year. Bleeding is usually 
pronounced. In regard to treatment, the statement under myxoma applies 
here. 

Conclusions. — In small, nonmalignaut papillomata, intravesical endothemy 
and radium applications give the best temporary and permanent results, and 
are the methods of choice. In large gi*owths of this class, the same measures 
are often effective. To surface radium applications should be added implanta- 
tion and external radiation. In some, suprapubic exposure, coagulation, and 
radiation give added security. 

In small malignant papillomata, surface radiation and intravesical appli- 
cation of radium is the metliod of choice. Operative removal, coagulation 
through a suprapubic opening, or implantation of radium emanation have 
also a definite standing. In large tumors, transurethral implantations, supra- 
pubic excisions and implantations, and resections and implantations must be 
considered. Resections should he limited to growths favorably situated. Im- 
plantations and intravesical radiation must he done in a careful manner; 
improperly used, they are harmful. In two autopsies, one on our patient, 
and the other on one from another clinic, the large cancers had completely dis- 
appeared hut the patients died from severe sloughing due to excessive- radia- 
tion. Postoperative prophylactic radiation, external and intravesical, are 
advantageous. 

In cases of small papillary and small infiltrating carcinomata, unless 
situated in an easily operable area, the method of choice in women is by intra- 
vesical, transurethral radiation, and by implantations. Cauterization and 
coagulation are here of doubtful value. If on opening the bladder, resection 
is found easily’’ possible, it should he done, and then followed by postoperative 
radiation; in medium-sized infiltrating tumors we advise the same practice. 
In large, manifestly’’ inoperable tumors, the best plan in women seems to he 
transurethral surface applications and implantations, and external radiation. 
As stated, if a cure seems out of the question, it is wiser to limit the treat- 
ment to moderate, carefully’’ considered transurethral radiation and thorough 
through and through treatments with radium, or, if not possible, by deep 
x-ray. These procedures often bring great relief lasting a long time. 

To one doubting the value of such through and through radiation, we 
would point to two personal experiences. The first had a suprapiihic resec- 
tion for a carcinoma of the bladder, with a recurrence after a y’^ear, where, 
by external radiation alone, bleeding, dy’sui’ia, and pain completely disap- 
peared leaving the patient apparently well for- five y^ears, when there was a 
recurrence and death. In another, a middle-aged man with a large malignant 
tumor on the base of the bladder, we secured no tissue, hut from the external 
radiation alone the symptoms vanished and have never” recurred in six years. 


CHAPTER XLIII 


PEOTEIX THEEAPY 
George Geeeiiorx 

A new metliod of attack on pelvic infections, particnlai'ly tliose of gonor- 
rheal origin, is supplied by protein therapy. The body which lias developed 
an imperfect immunity to a chronic infection can he so stimulated or excited 
by injection of nonspecific proteins that its immunity to the original infec- 
tion becomes complete. The sudden shock caused by introducing unaltered 
proteins into the tissues, a condition never occurring in the regular metabolism 
of the body, calls for the rapid mobilization of defense forces ; namely, an enor- 
mous increase in leukocytes and other less important adjuvants — antibodies 
and ferments. With the elimination of the proteins, there is a concomitant 
disappearance of the chronic infection, together with the evils caused by the 
toxic products of bacterial protein decomposition. 

The work of the proteins may be likened to an army raisctl to expel a hos- 
tile foreign invader, which puts vast forces into the field and incidentally in 
its operations wipes out all other minor local disturbances. Or, to change the 
figure slightly, the army having expelled the invader is at hand to deal easily 
with the lingering lesser forces making for disintegration. 

Aside from certain drugs, we have many other available beneficial cell 
stimuli — fresh air, sunlight, Avater in various fonns of application, heat in 
moderate degrees, and other means of producing hyperemia, but none appar- 
eiitly as poAverful as the parenteral administration of proteins Avhich exerts its 
influence upon the totality of the cells of the body. In addition to this 
“omnicellular” effect, probably transmitted by Avay of the sympathetic neiwous 
system, there is an even more marked impress made upon those cells Avhich 
haAU been weakened or paralyzed by disease. This is, after all, not surprising 
since we have learned from physiologic researches that any cell previously 
involAud, let rxs say, in an inflammatory process responds to stimuli of all 
kinds more readily than does a normal cell (W. F. Petersen, Protein. Therapy 
and Nonspecific Resistance ^ 1922). 

To those cells, then, AA’hich are engaged in warfare against bacteria, the 
new and poAAUrful stimulation of a protein injection does Avhat the whip does 
to the tired horse — causes a last, determined effort. 

This final effort is represented by several important biological phenomena : 
The nucleus which Avas near dissolution, regains shape and size; fresh leu- 
kocytes and wandering cells appear, A\-hose phagocytic quality is unimpaired ; 
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the vasomotor and glandular activity is accentuated^ there is an increased 
amount of blood sugar, fibrinogen, and thrombokinasej in short, the intra- 
cellular and intercellular metabolism is intensified, and with the acceleration 
of the chemical reactions within the cells, antibodies and ferments are poured 
out to weaken or neutralize the bacterial toxins ; and, finally, there is a greater 
permeability of the vessel walls Avherehy inflammatory exudates are more 
readily absorbed. The whole process has aptly been described as “plasma 
activation.” 

All this we know from histological and biochemical studies ; hut, as George 
Gellhorn points out in various papers (ylmu J. Ohst. cO Gynec., 1924, 5:535; 
Neiu Orl. II. & 8. J., 192G, 78:557), there are also outward and visible 
proofs of plasma activation in the so-called general reaction, consisting in most 
cases of chills and more or less higli fever, or of a very slight rise of temper- 
ature accompanied by nausea,, headache, perspiration, or a vague malaise. 

After intravenous injections the general reaction is always more intense 
than after either intramuscular or subcutaneous injections. Pulse and res- 
piration are but little afl’ected. The fever subsides within twenty-four hours 
and almost always gives way to a very marked subjective improvement, which 
grows even more pronounced during the course of treatment. Appetite and 
sleep improve, and the depression of general malaise disappears. The rise in 
temperature is regularly accompanied by an increase of leukocytes; 20,000 
to 25,000 are by no means an exceptional count, at least after the first one 
or two injections. This hyperleukocytosis fades away within two or three 
days to reappear, in milder forms, after each subsequent injection. 

In addition to these constitutional manifestations there is also a focal 
reaction in the affected part w'hich, wdiile probably present in all cases, evi- 
dences itself only now and then by increased pain and swelling of the inflam- 
matory tumor, both of these localized symptoms are, however, of very short 
duration. 

Of course, plasma can only be actiAmted if there is still a modicum of 
regenerative power left in the affected tissues. The duration of the infection, 
therefore, wdll have a bearing on the influence of protein stimulation, and 
practical experience has, in fact, demonstrated that favorable results are more 
likely to occur the earlier protein injections are administered. 

The number of proteins used for clinical and experimental purposes, is 
large : Whole blood — both human and animal — immune and “empty” sera, egg 
albumin and seralbumin, casein, nucleoprotein, peptone, extracts of tissues 
and of endocrine glands, vaccines of all kinds. There are also seAreral non- 
protein substances, such as turpentine and colloidal metals, Avhich have been 
injected for the same purpose of plasma activation, and produce local destruc- 
tion of tissue within the reach of the injected agent ; the cell detritus is reab- 
sorbed into the organism and now acts as a foreign protein. 

In actual practice only a few of these numerous substances need be con- 
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sidered, milk being nsed most extensively since Robert Scbmidt, of PragnCj 
introduced it into medicine in 191G {Med. Kltnik., 1016, 12: 171). 

Gellliorn followed tbe original procedure of Scbmidt for several years, tben 
modified it according to Graves, of Roanoke. The technique is now as fol- 
lows: Ordinary household milk is rendered fat-free by centrifugation and so 
boiled for ten minutes in test-tubes in a watei’-bath, on two successive days, 
that the test-tubes do not touch the bottom of the vessel. Bv first stcriliziiur 
the centrifuge tubes and test-tubes, the probability of imperfect sterilization 
is averted. The milk is then drawn through a long needle into a sterile 
syringe. Pharmaceutical milk preparations, marketed in sterile ampules and 
under various trade names — aolan, etc. — ^may be used, but ordinary milk is 
generally preferred. 

The site of injection is the outer and upper portion of the buttocks, and 
if the needle is thin and sharp and the injection is made slowly, the procedure 
is not painful though the bulk of the fluid injected may cause a momcntaiy 
discomfort. The injection requires the usual antiseptic precautions. Local 
irritation denotes insutficient disinfection of the skin. Absorption is speedy, 
and I have never observed an abscess in the thousands of injections we have 
made. 

The initial dose is 5 c.c. ; the standard dose, which is reached with the 
second or third injection and then maintained throughout the course of treat- 
ment, is 10 c.c. In very feeble patients the first dose may be as low as 3 c.c., 
increased only cautiously. 

The interval between injections is from three to five days, in indolent 
patients occasionally only two days. We are guided herein largely by the 
clinical aspect of the case and the leukocyte count. When the latter has 
receded sufficiently from its peak, new stimulation is in order. In mild cases, 
one or two injections will often suffice; in others more are required. The 
average number in Gellhorn’s cases was about six. In puei-peral infections, 
von Jaschke advises to continue the treatment until the fever has definitclj' 
disappeared. There must be a certain limit to protein injections lest they 
produce ‘‘protein cachexia,” because excessive or protracted stimulation in. 
itself must eventually lead to fatigue and exhaustion of the cells. Fortunately, 
this condition has thus far been observed only in animal e.xperiments. 

The general reaction sets in about si.x hours after injection. It used to 
be rather stormy in many instances, but since the employment of fat-free milk 
it has greatly abated, and chills and elevations of temperature are, as a rule, 
but slight, though hardly ever totally absent. In the course of treatment, the 
general reaction becomes progressively less pronounced. The intensity of the 
reaction seems to have no bearing on the final outcome; the increase of leu- 
kocytes is the deciding factor. Anaphylactic shock need not be feared ; only 
three cases of this kind have been reported in the literature of the world. It 
is possible that in these cases the fluid was injected unintentionally into a vein, 
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and it is good practice to make sure that the needle has not punctured a vein 
by first drawing up the piston. 

Focal reactions have been infrequent; when present, they disappeared after 
the next few injections. 

The treatment requires no hospitalization unless the condition of the 
patient demands it. 

The principal field for protein therapy in gjmecology lies in the treatment 
of pelvic infections, particularly those of gonorrheal origin. In pyosalpinx, 
with or without exudate, the usual sequence of events is almost from the be- 
ginning a decided subjective impiuvement, resultiijg, after two or three injec- 
tions, in complete surcease of pain. It is this very relief from pain which 
makes it so difficult to keep our clinical patients, who are ivage-earaers and 
anxious to return to -work, in the hospital long enough to obtain corresponding 
objective results. When the patient remains under sufficient treatment, the 
steady diminution and eventual disappearance of the adnexal tumors may well 
be observed in favorable eases. Exudates, even those of great dimensions, 
may vanish -without a trace, though in some eases insignificant thickenings may 
remain. The earlier the treatment is begun, the more rapid and complete is 
success. At times even tumors of long standing respond wdth surprising 
rapidity. I have seen stone-hard exudates, •^vhich cemented the entire pelvis 
and obliterated all landmarks, melt awmy after half a dozen injections so that 
the thickened but now indolent tubes could be mapped out. In two instances, 
the tubes, originally the size of cucumbers, Avere found soft and patulous on 
laparotomy tAvo and three months, respectively, after treatment. This, to he 
sure, may happen after the ordinary treatment, but certainly not as quickly 
nor as often as after protein therapy. In a fairly large percentage of cases, 
gonorrhea of the tubes and pelvic peritoneum can be cured by protein injec- 
tions and in a still larger percentage rendered symptomless Avithout resorting 
to operation. 

This optimism is not universal; some have been disappointed in the re- 
sults. The reason for such dift'ercuces is not hard to find. Conservative treat- 
ment of any kind demands a certain degi-ee of devotion, and in large clinics 
where hundreds of patients clamor for relief, it is rather difficult to bestow 
on a single patient the individual attention required. For it should be borne 
in mind that protein therapy by itself Avill not he sufficient to bring about a 
cure in most cases. Father should it be combined Avith other tried methods of 
treatment. The protein injections have stirred up the affected cells to renewed 
acti-vity and intensified the Aveakened defensive means of the body; it now 
remains to give further support to the tissues. We should facilitate depletion 
of the swollen and inflamed pelvic organs by means of glycerin tampons, prop- 
erly applied ; Ave must encourage an active hyperemia with all its healing prop- 
erties by means of local heat, preferably through the medium of diathermy 
which seems to be the most promising method of heat penetration ; rest in bed. 
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regulation of elimination tlirougli bowels, skin, and kidnejs, nourishing food, 
fresh air, and sunshine are indispensable factors in a complete restitution. 
Even if no total disappearance of the tubal tumors can be accomplislied, at 
least a condition can be achieved which, so far as well-being and ability to 
work is concenied, amounts to a cure. In one instance, after si.v months, 
there was a return of tubal swelling and exudate which again yielded to milk 
injections, heat, and rest ; since the patient became a widow several years ago 
and is no longer exposed to reinfection, there has been no recurrence. 

Cure cannot be claimed for every patient with ascending gonorrhea, for 
a number of refractory eases are observed, but Gellliorn feels strongly that 
protein therapy should be tried in every instance as it in no wise compromises 
later operation but rather renders it less difficult and less extensive. 

Gonorrheal bartholinitis is, likewise, favorably influenced by milk injec- 
tions. In several cases of this sort the swelling of the gland which had not 
yet assumed extensive proportions, subsided pi'omptly after two or three injec- 
tions. In one instance, the inflammation recurred in pregnancy, but was kept 
in bounds; the pus was apparently rendered sterile, for in spite of vaginal 
examinations and forceps extraction there Avas no infection in the puerperium. 
On the other hand, I had under my care a young woman with subacute gonor- 
rhea and an abundance of gonococci in both the urethral and ccnlcal dis- 
charges in whom milk injections could not forestall the appearance of a large 
bartholiuian abscess Avhich required incision and drainage. 

Such failures merely indicate the limitations of the new treatment, a fact 
which should curb an injudicial OA'erenthusiasm. Even at this early stag*', 
it is apparent that not all parts of the genital tract are e<]ually benefited by 
protein therapy. The ovaries, for instance, seem to be entirely unresponsive. 
Bladder and uterine body react someAvhat more readily, while infection in 
Skene’s ducts and the glands of the cervix, as a rule, remains uninfluence<L 
In only two frank gonorrheas have I seen the infection of the cervix clear up 
completely after milk injections; in all others, additional local treatment Avas 
needed. Adhesions are not affected; but exudates can be brought to absorjr- 
tion, or else a circumscribed suppuration is hastened so that they can be 
attacked surgically. 

numerous reports testify to the effect of milk injections in buboes; in 
most of the cases the injections practically aborted the lesions. Equally rapi<l 
results follow, as a rule, in cases of nonspecific boils about the outer genitals. 
Occasionally a second abscess occurs some days or AA-eeks later and may require 
another injection. 

Von Jaschke (Yr. German Gi/nec. Soc., 1021, IG; 127) praises protein 
injections in genital and peritoneal tuberculosis. “Hypcrpyretic and extremely 
sick patients became afebrile, sometimes after only three injections, and felt 
so much improA-ed that they could hardly be kept in bed.” 

In a large pyometra folloAving radium treatment for inoperable cancer of 
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the cervix, and in a lochiomelra after cesarean section with excessive fever 
results from milk injections were so prompt and convincing- that coiucideuee 
might well he excluded. 

Two large pelvic abscesses completely disappeared after five and eight milk 
injections, respectively; one was the result of an attempted abortion -with 
slippery elm tents ; the other followed a curettage perforation ; in both, there 
was hyperpyrexia and hyperleukocytosis, severe peritoneal reaction, and a fluc- 
tuating tumor, extending almost to the umbilicus above and bulging down 
into the posterior fornix. Incision and drainage here gave precedence to the 
then new protein therap}’- with signal success. It by no means follows that 
the surgical evacuation of an abscess is now obsolete. 

There have been some striking results in puerperal infections of milder 
degi’ee ivhere recovery promptly followed milk injeetions; severe infections 
have improved temporarily, with one complete cure. 

The foregoing elucidates the extensive applicability of protein therapy in 
our field as a means of activating long familiar reactions identical with those 
engaged by the organism itself against disease. A trial with protein injee- 
tions is, therefore, justifiable as an antecedent to any surgical treatment in 
bacterial diseases of the genital tract. Even apart from a cure, the patient’s 
general condition is so noticeably benefited as to enhance the success of a 
subsequent operation. 

The best measures, however, may be dangerous when applied injudiciously, 
so we must not be misled by the ease and simplicity of protein therapy into 
the error of neglecting due precautions and painstaking clinical observations. 
Cardiac decomposition, diabetes, and alcoholism are absolute contra-indications. 
A history of hypersensitiveness — senim-sickness, asthma, urticaria, angioneu- 
rotic edema — or epileps}^ or other gi-ave neiwous instability demands, according 
to Petersen, the gveatest caution. Above all, the actual status of the disease 
and the condition of the patient call for consideration. Only when the cells 
are not hopelessly damaged and the patient has not reached the state of com- 
plete fatigue, are milk injections justifiable, superimposing as they do an extra 
demand to wdiich the exhausted organism is likely to succumb. 

Yet, success is not ahvays achieved, even where all conditions are favor- 
able ; a percentage of failures is to be expected. Protein therapy has its short- 
comings in common with all other plans of treatment, but these do not nullify 
the value of a method proven in thousands of cases. We confidently expect 
the next decade, with additional studies of the phenomenon and with a more 
refined technique, will establish yet more securely a nonspecific therapy as 
the most rational medical procedure, exerting, as it does, its potent influences 
upon the very basis of bacterial disease — the affected cell. 
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Vulva 

Fibroid Tumors 

Menorrhagia and Metrorrhagia 

Dysmenorrhea 

Sterilization 

Tuberculosis of Pelvic Organs and Peritoneum 
Chronic Pelvic Inflammatory Disease 

Twenty years have come and gone since radium was first used in g^’ne- 
cology; the therapy is now world-wide and occupies an enviable position coor- 
dinate with surgical and medical measures. 

To-day it holds first place in treating malignant urethral, vaginal, and 
cervical growths, as well as in menorrhagias and metrorrhagias; fully it is on 
a par with surgery in fibroid tumors, and, though secondary to surgery, it is 
of value in malignancy of the uterine body and the appendages; it is easy and 
safe in the induction of sterility for whatever reason indicated, and it has a 
well-defined place in pruritus and is even more effective in pelvic inflammatory 
disease, particularly of the tuberculous type. 

The neophyte in radium therapy owes it to himself and to our long-suffering 
humanity before launching out as a specialist in this difficult and hitherto un- 
trodden field, to spend some months at a clinic whei-e it has long lieen in use 
and is thoroughly understood before lie ventures to act on his ovm initiative: 
by doing this he will not only save much time hut will also insure better 
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resiTlts in liis work witli less suffering and fewer accidents, sometimes amount- 
ing to loss of limb and even life. While many tecellent books and bundreds 
of papers are scattered tbrongli our medical literature, it seems best, as the 
subject is still- new to most, to touch upon certain general chemical and physical 
factors, and to speak briefly of the rays medically effective, considerations 
indispensable to accurate dosage in our practical treatments. 

Physics. — ^Kadium is a metal combining with various acids to produce 
salts, belonging to a gi’oup in a scale headed by uranium, Avith lead perhaps the 
last element j an entire series except the ultimate lead undergoing atomic 
decay. This instability varies enormously in several members of the gimip; 
it is lowest in lu'anium, very slow in radium, quite rapid in radon, and ex- 
tremely rapid in the active deposit made up of eleinents termed radium 
A, B, and C. In this transformation from one element to another, three dis- 
tinct kinds of ra^^s are emitted, alpha, beta, and gamma. The alpha-rays are 
atoms of the element positively charged; the beta-rays are negatively charged 
ions; and the gamma-rays are extremely short vibrations similar to the rays 
of light, or x-ray. The alpha helium atoms representing about 93 per cent 
of the total energy given off’ by a radium preparation, have a velocity of about 
tAventy thousand kilometers per second; one hundred and thirty-six million 
are given off from a single milligTam of radium eveiy second. The beta-rays, 
representing about 3.2 per cent of the total energy of the radium,- have an 
average velocity of three thousand kilometers per second, approximately the 
speed of light. The gamma-rays, representing approximately 5 per cent of the 
total energy, liaA^e a speed of three hundred kilometers per second. It is likely 
that an x-ray tube submitted to tAA^o million Amlts AA’ould produce x-rays of the 
same wave-length as gamma-rays, but there is no x-ray tube of such capacity 
in existence. The length of the hard gamma-rays from radium 0 are meas- 
ured in the thousandths of an Angstrom unit. The Angstrom unit itself is 
one ten-millionth of a millimeter. 

Practically only the gamma-rays are used in gjmecolog}’. The alpha-rays 
of loAV penetrating poAver are stopped hy a sheet of paper, or a centimeter or 
two of air. The beta-rays are absorbed by’’ thin metal screens and by’ less than 
1 centimeter of tissue, although detected at a distance of 1.5 meters in the air. 
The gamma-ray’s are extremely penetrating, both for metals and for living 
tissue. 

The gamma-rays Avhich are emitted from a radium preparation do not 
come from the radium itself, nor from the next element radon 'Avhieh is a gas, 
but from solid decomposition products, radium B and radium 0 ; in order to 
utilize these rays it is necessary to enclose the radium in an air-tight con- 
tainer, otherwise the radon escapes, is diffused through the air, and radium 
B and C are lost. It is customary to keep the radium salt in a glass tube, 
enclosed in a metal cover; there is a gradual surplus accumulation of radon 
over the amount destroyed until in thirty days the products of gi’owth and 
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decay are balanced. The largest amount of radon recoverable from a gram 
of radium at any one time is called a curie. It is customary to estimate 
radium in milligi'ams, centigi-ams, and gi*ams; and radon in millicuries. eenti- 
curies, and curies. The amount of gamma-rays given off by a milligi'am of 
radium at full value is identical with that given off by a millicurie. 

Wliile radium undergoes decomposition so slowly that it readies one-balf 
value in two thousand years, radon readies its half-value in only 3.S days. . 
Eadou is secured by vacuum pumping from solutions containing radium, and 
can be placed in containers and utilized as radium. Some clinics, notably 
the French, prefer to use radium itself; American, among others, arc partial 
to the radon. 

Each type of apparatus has its advantages and disadvantages. The advan- 
tages of the radium salt container are its readiness for immediate use and 
the emission of a constant amount of radiation; its chief disadvantages ain 
the danger of loss through misplacement, sterilization, or breakage, the large 
volume of the quantities necessary for treatments, and its lack of adaptability 
to all Finds of apparatuses. Where only a small amount of radium is avail- 
able, however, the solid salt apparatuses are indubitably the mott convenient 
and economical. Eadon applicators on the other hand give off rapidly chang- 
ing quantities of rays from the decay of the emanation, and involve as well 
the necessity of separating the emanation from the parent radium and then 
its accurate measurement, calling for a well-trained technical staff. Several 
companies, whose measurements are generally to bo relied upon, sell radium 
and radon to physicians. The unassailable advantages of radon are that vol- 
ume for volume the apparatus can be made a thousand times as strong, adjust- 
able to any kind of instrument or appliance, sterilized by boiling, and handled 
without anxiety as to possible loss. 

While the ordinary glass container filters out the alpha-rays, if permits 
the passage in large amount of beta-rays which are very caustic and only avail- 
able when buried for about 8 millimeters from the source out into tissues. 
They are capable of producing painful and slow-healing burns in normal tis- 
sues. These qualities make no difference when beta-rays come into contact 
with the tumor tissue alone. Commercial houses selling radium furnish tables 
showing the filter capacity of the various metals taken from standard treatises 
dealing with the physics of radium. Four-tenths of a millimeter of jdatimim 
is sufficient for the complete elimination of the beta-rays. The same thickness 
of gold permits the passage of 1.5 per cent of the total beta-rays; it takes tkO 
millimeter of gold entirely to eliminate them. Alx)ut 1 per cent of the beta- 
rays pass through 1 millimeter of lead, nor are they entirely removed by miy 
thickness less than 2 millimeters. Two millimeters of brass or silver eliminate 
them. Gamma-rays from radium B are much longer than those from ra.dium 
C. while the quantity of gamma-rays from radium C is alxiuf six times that 
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from radium B. To remove these softer gamma-rays emanating from radium B 
much thicker screens must be used, conferring, however, no special advantage 

The intensity of radium radiation varies according to the law of inverse 
square and inversely as the square of the distance from the source of radiation. 
Unfortunately there is no conceivable way of concentrating radium radiation 
after the manner of light by lenses and mirrors ; the distribution is from a 
point ill the center of a sphere. In a vacuum it is possible to calculate at any 
distance the intensity of radiation at any point if the quantity is kiioivu at 
the unit of distance. The interference of air being so slight the same calcu- 
lation applies. On the other hand, the intensity of radiation in tissue is very 
difficult to measure accurately, and our calculations are cmde. The reason for 
this is because soma of the primary gamma-rays arc absorbed as they strike 
the tissue, and others are scattered in a manner similar to the reflection of 
light, so that at a depth of 10 centiincnters the actual proportion of scattered 
rays measured at any one point may he veiy high. In addition to the primary 
scattered radiation there is a secondary much softer gamma radiation set up, 
known as Compton rays, or the ]v rays of tissue. Where any of these are 
absorbed Ave find a secondary beta radiation. There is no known quantitatwe 
AAmy of measuring directly all these rays. 

It is often asked if x-rays and the gamma-rays of radium haim exactly the 
same eflPect. The physicist states that the effect of any radiation is directly 
in proportion to the amount of ray absorbed, Avhether long x-rays or short 
gamma-rays of radium, and the AA'ork of Krdnig, Eriedrich, and others approach- 
ing this problem from the biological experimental side, Avould seem to confirm 
this. HoAAmver, on the other hand, it is a common clinical ohseiwation that 
there are marked differences in the biological effect, dependent on the wave 
length. It is our OAvn opinion that the difference hetAveen the radiosensibility 
of nonnal and tumor cells is much more evidenced Avith gamma-rays. There 
is no satisfactory method of determining the relative effects by actual meas- 
urement in the tissues. 

The quantity of radium in an unknoAvn amount is not detennined by 
AAmighing, hut by comparing its capacity to ionize air Avith the capacity of a 
standardized amount of radium — the A\mll-knoAvn electroscopic method. This 
same property of ionizing air has also made it possible more accurately to 
measure the quality and quantity of x-raj'^s. 

The absolute unit of quantity for x-rays, called Eoentgen or E, is the 
amount obtained in 1 c.c. of air by the application of one electrostatic unit 
as measured by a saturation current at sea level under normal atmospheric pres- 
suie and temperature conditions. It is necessary in calibrating that all the 
secondary electrons produced in the air of the measuring chamber be used, 
and that no secondary radiation should come from the Avails of the chamber. 
As a matter of fact, even AAuth radiation of a unifonn intensity as measuie 
by voltage, filters, and distance, it is hard to secure agreement hetAveen different 
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observers, and where there is a great difference in the Avave-lcngths no nniforin 
figure is applicable. Otto Glaser estimates that it takes on the average about 
fourteen liuiidred R units to produce a mild cry.thema of the skin, that per 
cent higher causes a marked reaction, and that 40 per cent higher causes a 
burn. However, it is now recognized that even in a nonnal skin there are 
great individual variations, not only in the different parts of the body in each 
person, but also in the same part in different persons. Between the most 
sensitive and the most resistant this variation may be as high as -10 per cent. 
Even gi'eater differences are found between tumors of the same histological 
type in different individuals, and indeed, in the same tumor in the same persoti 
at different times. It is still much safer in reporting x-ray dosage to state 
the distance of the target from the skin, the filters used, the ionization effwt 
as read by the electrometer on the skin, the size of the field employed, the size 
and volume of the tumor or part radiated, as well as its distance from the 
surface, and the character of the tissue traversed by the rays. 

In honor of Dominici, who did so much to clear up the principles of radium 
therapy, and probably a martyr to his work, it has been suggested that the 
name of the gamma-ray unit be called “One Dominici,” defined as the energy 
of the gamma-rays of 1 decigi'am of radium at a distance of 2 ceutimetei*s, ■ 
in one hour, in terms of tissue absorption. 

In reporting radium results, it is necessaiy to state the amount of radituu 
or of radon, the filter used to secure pure gamma-rays, the duration of the 
application in minutes or hours, the shape and size of the volume radiated, 
and the distance from the source of radiation. ^Yith these factors, it is pos- 
sible to estimate dosage. It seems to us that the scattered and secondary 
radiation fully makes up for the amount absorbed by the tissues, making it 
]iossiblo to estimate directly from the above factors. In radiating from a 
single point, one must calculate a dose heavy enough to put a lethal •amount 
into that part of the tumor which lies farthest from the source; any less 
amount is ineffectual. It is obvious that such a single point radiation is dis- 
advantageous where irregular volumes are treated, as often in gynecological 
maliguancics, and this brings up the question of distribution of the radiation. 
Absolutely homogeneous radiation is impossible, but by utilizing many ])ortals 
or avenues of approach, it is possible to treat all parts effectively without 
greatly overtreating the surrounding parts. The lethal dose for all types of 
epithelioma from a single point is a distance of 1 centimeter and gram hour, 
equal to 250 millieuric hours, or 1 gi-am fifteen minutes. Some neoplasms, 
as will be stated, are much more radiosensitive. 

It is a gxmd practical method to construct a diagi*am or a model represent- 
ing the exact size of the lesion, on this to woi'k out the l>est distrilmtidu iff 
radium applicators, and following this to assemble the applicators and tn-at tliC 
patient. Such a recommendation refei'S to the highly refractory maligmint 
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gi’owtliSy and not to the simpler bleeding cases, fibroids, and their congeners 
where dosage alone is the important factor. ’ 

With radon applicators, one cannot nse quite the same factors in determin- 
ing dosage, as the efficient agent; the radon is constantly undergoing decay 
and is less at the end of treatment than at the beginning. YTiere the treat- 
ment is given with an intense applicator and lasts only for a few minutes or 
for an hour, the decay factor can be disregarded. Eor all applications for a 
period shorter than seventy-two hours the average dosage is estimated hy add- 
ing the initial to the final amount, dividing by two, and considering this figure 
as the fixed amount used throughout application. Where a single millicurie 
of emanation (radon) is buried in tissue, the Avhole dosage is estimated equiv- 
alent to 132 milligram hours. It is convenient for those who use radon to 
have tables at hand showing this rate of decay. In France, it is the common 
practice to take the number of miorocurics destroyed per hour as a measure 
of amount or intensity. One milligram of radium in stable equilibrium loses 
by decay 1.56 raicrocuries per hour. It is possible to estimate the total number 
of mierocuries destroyed in any radon applicator by using a formula in which 
the quantity at the beginning of radiation, loss the quantity at the end of 
radiation is divided by the time of application and multiplied by the constant 
of decay — or hourly about 1,5 microcuries. 

Effect of Radium on Tissues. — The various cells of the body, as stated, 
show dift'ereiices in toleration to gamma and x-radiation. The well-known 
susceptibility of normal and pathological lymphoid tissues of the normal and 
tumor tissues of the ovary and testicle, and of the hemopoietic system need 
only he recalled here. Since the first decade of this century, experimental and 
clinical obseiwations have shown that the rapidly growing are more sensitive 
than slow growing tissues, and that undifferentiated or embryonic cell types 
are morp sensitive than well-differentiated cell types. The marked microscopic 
changes in the chromatin suggested further that the nucleus wms the vmlnerable 
part of the cells which are also most vulnei’able while in mitotic division, 
lluch importance has been attached to the microscopic appearances of tumors, 
both carcinomata and sarcomata, gi'aded as to malignancy by Broders of tlie 
Mayo Clinic, whose criteria ai’e based on the amount of chromatin, the pres- 
ence or absence of differentiation as shown by an approach to the normal, and 
by the amount of mitosis. There is no question but that the prognosis, so far 
as metastases and the extension of the disease are concerned, can be made on 
such a basis. It is also fortunately true that the highly malignant tumors com- 
posed almost exclusively of undifferentiated cells, are far more radiosensible 
than those of low malignancy. It is not, however, clear that it is safe to lower 
the dosage beyond that required to destroy the differentiated cells which are 
always present. It seems to us that the question of treating at a time cal- 
culated to catch the cell at mitotic division is much more debatable; Begaud 
attributes the superior results in treating epithelioma with radium as con- 
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trasted witl) x-ray to tlic cliaracter of the radiation, and insists on a soiios 
of treatments extending over fourteen days. Tliis briiig-s np two quest i(ms: 
Are cells more vnlncrable at one time than another? And is the amonnt of 
radium, multiplied by the time of apjdication, applicable to all quantities attd 
times? It is obvious that the intensity can Ite reduced and the time prolonged 
to such an extent as to have no efTcct on living tissue, because the reparation 
processes make up for any destruction. It is also true that as the intensity 
is diminished the time must be inorc than proportionately increased, llow- 
evei’, within a range of from one to fifty this is not a vital factor, and one of 
the surprises of our work has been to see how closely the biological el'fects 
are in accord. Contrary to the view stated a1)ove, our experiences show that 
the diflerence between a normal cell and a tumor cell from the same source 
is clearly greater with an intense dosage than with a prolonged mild dosage. 
This has been observed both in gamma and in .x-radiation. In the latfi-r, 
with an equal effect on the ovaries and with equal dosage as measurt^I by 
ionization, there is not anything like the same general disturbance, nausea, 
vomiting, weakness, and general malaise observed when 50 milliamperes are 
used instead of 4. 

A curious phenomenon in radiation is the latent period. "Whatever changes 
take place after a radiation must bo initiated at once; nevertheless, it is some- 
times days or even weeks before the change is discoverable by any gn)ss or 
microscopic e.xamination. Depending on the intensity of the treatment, a tumor 
or a gi'oup of cells can be immediately destroyed as by a ca\’.sfic; or. tlu're may 
he no caustic eft'oet, but the reproductive power so destroyed that wlum tlu? 
cells grow old they die and no new ones replace them; or in the still milder 
radiations, the only effect may be to slow up reproduction tcm])orarily. In 
the latter case the tumor shrinks notably from the more rapid death than birth 
of cells, only to recover and grow again after a certain period. 

Unfortunately we know little about the life history of cells, of different 
types, whether normal or pathological. The wholesale destruction of the cells 
of a l_ymphosarcoma by I’adiation, as well as the mushroom gi-owth of flu'se 
tumors, indicates that life of the individual cell is of very siiort duration, while 
the slow reduction extending over months in a fibroid tumor affected by a 
single radiation certifies a life of months for the fibroid cell. 

It is apparent that the changes in an epithelioma of the cervix from intense 
radium radiation are rapid, the effect of the radiation being twofold; fii'St 
the destruction of the cancerous epithelium, and, second, perhaps a stimulation 
of the fibrous stroma. 

As the epithelium dies, if is gradually replaced by a scar. The effects in the 
ovary are greatest in the quiescent ripening follicles. Radiations .as usually 
given exert no influence on the connective-tissue stroma. Bv grading the do-age 
it is possible to produce a selective action in the ovaries and to destroy the 
ripening follicles, causing a temporary sterility, or. to increase the do-age and 
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destroy the primordial follicles, causing; permanent sterility. The persistence 
of menstruation for one or two periods after radiation, is dependent on the 
greater resistance of the corpora lutea ; if the dosage is not too great one or 
two periods always follow. 

It is a familiar fact that frequently repeated insufficient dosage seems to 
confer’ an immunity on the cancer cells, making it increasingly difficult to 
cure by radiation. This '‘vaccination” is a puzzling phenomenon when we 



Fig. 733. — Two Types of Neei)Le.s roit I.vpla.vtation. 

Lower, ordinary straigiit needle with plain glass tube or gold-covered glass tube seen just 
above its point ready to fit in end, to be discliargcd and implanted in tissue by obturator. . 
Above, gold tube witli strong thread attached to be threaded through slot on side ’ 

obturator pushed down against needle thrusts it into tissue. First, obturator is tviuiarat , 
second, the needle, and finally, the tube, when treatment is finished. 

recall that normal tissues, repeatedly radiated, become more and more sensitive. 
Following a bum a fraction of an ordinary dose will excite a violent reaction. 
The explanation probably lies in the fact that normal fibrous tissue, surround- 
ing the cancer, is rendered less capable of exerting its normal restraint over 
the cancer cells. It is rarely possible to go on treating epithelioma with the 
same dosage as one untreated, without resultant severe sloughs and necroses. 
The connective tissue in such conditions loses its normal fibrous stnicture an 
shows hyalinization and thickening and occlusion of the blood-vessel walls 
and lumen. 

Apparatus. — For solid radium salts, and a total amount limited to 1 
milligrams, the most convenient applicators are platinum needles, about 2 cen 
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timeters long, with an inside 0,5 luilliinetcr ])or(>, and an eye in the end thronnh 
which a thread can he drawn. The insolnhle sulphate of radium is tlie N-st 
saltj about 10 milligrams can be placed in such a needle whose walls should Ive 
0,5 millimeter in thickness. In addition to the needles there .diould 1h> eold 
or brass tubes of platinum, capable of holding live needles, making a tube .5(1 
milligTams strong. 

Where radon is used, similar tubes may be employed, our own custom Ixdn*: 
to make them with a wall thickness of 2 millimeters of brass, a iHirc of 2 
millimeters, and a length of 0 millimeters. Such a tube will take a small glass 



I'ui. 7a(i. — 'two Foli.M.s Of Niaaii.K ’liiHKADia) and liKAiiy joit I'si;. 


bulb containing any desired amount of radon up to a curie. For imj)lantation, 
the emanation is put in an exceedingly thin glass tube aiwut 2.5 millimeters 
in lengfh, and this is inclosed in a gold tube with an outside diameter of l.I 
millimeter, an inside diameter of 0.5 millimeter, and a length of 4 milliiiK'ters, 
Such a tube will accommodate any amount from a fraction of a millicurie up 
to 50, Where the plan is to remove the little tube after a time, a line stout 
silk thread is fixed in one end. The introduction of such tubes into the tissues, 
is effected by using hollow needles and obturators; when a string is attached, it 
is brought out through an opening in the lateral wall of the needle. 

Those various tubes and needles can also l>e distributed on flat applicators 
so as to secure a fairly unifonn dosage to underlying surfaces. In treating the 
cervix from the vaginal cavity, and in treating vaginal, vtilvar, and urethra! 
areas, such fiat applicators are indisj>cnsable. One nmst n<it forget that when 
gamma-rays traverse a dense metal screen, they set up secondary soft irrite.ting 
radiations. This difiiculty is met by separating the luUes and net^dh-? frum 
the surface by some material of low specific gravity, such as ntbF-r, t' lt, 
giuize. or wax. 
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Cross-fire radication from tfie surface of the body calls for a large amount 
of radium. To facilitate this we have devised a heavy lead cylinder carried 
on an overhead trolley system, and furnished with suitable joints for directing 
the beam. It is easy with such an appliance, acting through the surface of the 
body by multiple portals, to deliver a destructive *dose to a carcinoma, both 
into the parametria and on to the cervix. This procedure is exactly com- 
parable to our deep x-ray treatments, and the dosage can be estimated by charts 
taking into account the loss in intensity due to distance, to absorption, to 
scattering, etc. Figure 738 shows various types of applicators used. To 



Fig. 737. — ^Decrease in Intensity of Radiation Due to Absorption in Tissue and to 
Spherical Dispersion When Applicator Is 12 Centimeters from Surface. 

these add the instninieuts used in handling the tubes, and convenient lead 
screens for protecting the rectum and other nonnal parts which it is undesirable 
to submit to intense radiation. 

Sterilization . — The easiest and best way to sterilize radon tubes is by 
boiling. With both radon and radium applicators, it is always well to have 
at hand a small piece of willemite to test whether they are active or not, 
all the more necessary when the radon tubes are boiled. Tubes containing 
radium salts must not he boiled and are best sterilized in caibolic and alcohol 
solutions, or in formalin. 

Protection of Personnel, — Wlien using large quantities of emanation, 
or radium, it is very important to protect the personnel against the injurious 
effects of repeated contacts with the rays. This is done by working behind thick 
lead screens, by surrounding the radium Avith lead or other heavy metal, by fre- 
quent change of technicians and nurses, and by planning that the physician 
treating has as short exposures as possible. These measures are directed agamst 
the general dangers from radiation. Frequent blood-counts, general physiea 
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examinations, and periods of complete absence from the n-ork are also mnft 

important. , 

There is no risk of this sort to the worker with 100 millierams. oven witli 

almost daily continnons contact for years, but it is very im]v>rtaiit that h(> 
should protect his fingers by handling radium applicators with forec^jx^-^the 

longer the better. Great care 
must be used in handling radium 
tubes not to bend or dent them. 

A certain amount of radium ema- 
nation will seep through a thin- 
wallcd platinum tube if there is 
no glass container inside of it, 
and there is a notable tendency 
for the inside glass tubes to break. 

Principles of Dosage. 

■Whether located in bladder, nre- 
thra, vagina, cervix, or parame- 
tria, the same general principles 
of dosage must he observed to se- 
cure uniform and favorable re- 
sults. 

Assuming that the appara- 
tuses emit only gamma-rays, and 
arc made so as to take care of the 
soft secondary radiations from 
the metal container, the effort 
should always be made at the 
first application, or in the first 
series of daily applications, reck- 
oned as a single dose, to give a 
lethal blow to the entire diseased 
area, as a very insufficient dosage 
undoubtedly stimulates gi-owili. 

As stated, the sensibility of the 

tumors varies with the microscopic structure, in the sense that the moro un- 
differentiated and malignant appearing growths are destroyed by a sma-llcr 
than the seemingly less malignant. It must also bo remembered ibax thr-r.- i- 
fn'cat variation in the structure of every tuuior in its several parts. :ind 
reason as strong dosage as is consistent wftb the conservation of the iiornui 
adjacent structures should always he given regardless of the mieroseojuc a]>- 

pearaiice. _ r i , ..t, 

Prolimiuary to treatment a biopsy must determine the extent oi :h>- r"'*''' ' *• 

so far as possible by all available methods of inspection and palpatn-n. it-- 



Fig. 


7.1S.— ItADlVM Al'P.MlATr.S l'MI'I.«>Yni JX 
'Jia.ATING C'KUVK'AI. Canci.u. 

Aliovc, t'vo forms of nmlli's (ii) for 
ino- sinall tubes iu tissue; to left, tliiek lead KTeeii 
(/I hound by "uuzo ujid lullie-^ive: immediatelv 
next to it, round piece (o) of strong material 
with tape altnehed and pockets for radium tul>e-. 
Tube and minute point for implanting emamiiion 
(f) toTi'dit of applicator. On extreme ri"ht, tub- 
in smalf rubber yot (c) with forceps for intro- 
duction into cervix. 
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actual volume and contour should he plotted and an effort made so to dispose 
the radium-eaiu’ying' apparatuses that every part of the tumor receives its 
minimum lethal dose. 

At a distance of 1 centimeter this lethal dose is represented by a treatment 
of 1 gram fifteen minutes or as more commonly expressed, by 250 millicurie 
hours. Taking this as our unit, the radium must he so distributed that every 
part of the tumor receives at least this amount. Wliere tliin cancers, hut 
widespread gvowths occur, as on the vaginal walls, it is more convenient to act 
at a distance of from 1 to 0.5 centimeters from the surface, and to apply this 
dosage to each square centimeter. It must he kept in mind that when centi- 
meter squares cannot all he treated individually, the eross-firing takes care of 
many of them. When the applicator is buried in the tissue, if strong tubes are 
used the treatment is terminated in a few hours, and this same factor of cross- 
firing must he taken into account. If, however, weak tubes are buried, and left 
in place, it is better to calculate on a 1 gram-twenty-minutc dosage. In esti- 
mating the tissue as divided into cubes, the angles reeeive the smallest treatment. 
By’- using the right angle triangle method, and remembering the law of the 
inverse squar’e, it is possible to calculate quite aecurately. In sifiierical tumors, 
a single very strong source of radiation may he placed at the center of the 
mass. It is well to consider the units of dosage as per cubic centimeter, per 
cubic centimeter and a half, and per 2 cubic centimeters. 

While we believe as stated that the preliminary treatment should always 
he a full dose, wdierevor it is fractionated, as say^ in intervals of every day 
for ten day's, great care should he takerr to duplicate exactly the disposition of 
apparatus, addirrg 25 to 50 per cent to the dosage. 

At least two morrths should elapse before an area is re-treated, when it is 
then usirally' necessary to dirnirrish the dosage. Disease fourrd later in an 
area not as y'et treated shoirld he radiated as heavily' as a primary treatmerrt. 

Clinical Applications. — Urcihra -, — Irr carurrcles wdrich show' a tendency to 
recur after surgical or coagnlatiorr removals, radium is ofterr effective. A coir- 
venient applicator is a srrrall errrarratiorr tube filtered to exclude heta-rays and 
applied directly to the gvow'th, giving 1 gram for six rnirrutes. When the 
canrncle is entirely exterrral, % irrch of felt or rubber may' he, irrterposed and 
a dosage of 1 gram twelve minutes given. Irr all treatments it is important 
to proteet the adjacent rrorrnal vulvar paints. Either of these procedures will 
cause a slight w'hitish pairrless hurrr w'hich heals in a few' w'eeks. The per- 
centage of recurrences after radiation is very small, even in these patients 
who have had a rrumher of operations. 

klaligrrant irrethral tumors are rare ; of about tw'elve personal ohserwatrons, 
two were sarcoma, tw'o adenocarcinoma, and most of the others principally 
composed of transitional cells. Many gr-ew rapidly, spreading from the outer 
extremity along the urethral wall, and, owing to the pain and obstructed uima 
tion, they have usually been seen before metastasizing. They are rarely curable 
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by surgery. One of the sarcoinntaj whore tlicro was a direet application 
radium, an overtreatment in that it cau-sed a jniiiiful lnirn jicrsistina for moiiths, 
has been well for a number of years. Two of llie transitional tnmor.-^ Inah d 
and remained well without impairment of tlie bladder function. One of the 
two adeuocarciuomata Avhich was most malignant and which has now Ixm well 
for two years, and is of suiiicient interest to report was J'l. JI., aged eiahty, 
who entered the hospital in ]\larch, with high Idood-pres.-nn' and a 

chronic cystitis for years. A little cartniele inside the nnuhral oriiicc proved 
to he an adenocarcinoma. The distal end of urethra and the base of growth 
had been destroyed by cauterization, ami her coming was for jirophvlaetie 
treatment; as the only obvious lesion was a small cautery burn, we 
waited. In three weeks she returned suifering dreadfully from oh'iruetion, 
with a large hard inliltraliug growth occupying entire urethra and extemliug 
out to the left pubic ramus where it was fixed. ^lieroseopieally, it belonged to 
Grade IV malignancy. The treatment consisted in burying two hare ra<lon 
tubes of 10 millicuries each. In less than a week the ohstrueiiun had disap- 
peared without loss of function, and there has Ix-en no reeurrein'c. 

In very small tumoi-s surface radiation at a distance shonhl he the method 
of choice. In larger and infiltrating growths a ])urying tcchui(|ue is jireferahle. 
While the bare tube technique furnishes excellent results, there is mueh less 
irritation and better healing after gold implantation, especially where the tulxs 
attached to a thread arc withdrawn. 

If the vesical sphincter is involved, it is sometimes impossible to j)reserve 
it. The trcalinont of metastatic glands in the groin is hy surgery or eleeiro- 
coagulatioj], if they arc free and movable, ajid hy comhiued implantation 
and external radiation when they are fixed. 

Vagina. — E.xeepting venereal warts, most prinniry vaginal new growths are 
malignant, and nearly all are cpitheliomala. Sareonnita and adenoeareinnmata 
are extremely rare. The usual microscopic pieinre is oiu' of high malignancy. 
Metastascs are common, and there is often a penetration throngii the paravag- 
inal tissues out to the pelvic wall; a common type liowever sj)reads over the 
vagina so as to cover it with a thick layer transforming it into a narrow rigid 
tube. Secondary extension from cervical carcinomata to tin* vaginal wall is 
common, and sometimes extensive. After livstereetomy, and after radiatiusi 
for cervical cancer, we have seen many patients with metastases ]nv.- down 
almost at the introitns. Such reenrrenees may ajijM'ar years after the di-a])- 
pearanee of the primary disease. In the vaginal cancer it is ini]>ortan; to 
determine the status of bladder and rectum, atid a preliminary c‘y>to-.-.>].y ej.d 
proctoscopy are indispensable. Where there is no direct {-xtension a.tid ev.-n 
oeeasioiially where tlicre is, it is possible to cure witliotit fisinla. ( 'ont:;;.yv to 
the usual statements in the literature, our experience shows that tlie-e tumor- 


are often curable. 

The imj>ortance of early treatment applies here 
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being along the lines indicated. The vaginal walls are treated by the flat 
apparatus and by it alone, unless the paravaginal tissues are involved, when 
the burying technique is best. If after eight or ten weeks there is still trouble 
a second treatment should be given. Most of our successes have followed 
the first treatment. 

When the disease either by reason of the metastases, or its enomous exten- 
sion, is incurable, the indication is greatly to reduce the dosage, aiming for 
palliation. In some of the more sensitive tumors, extraordinary results have 
been secured by half the assumed standard, dosage. • 

Cervix . — Arthur H. Curtis (Surg., Gijnec., cC Gist., 1923, 37 and 48) has 
reported excellent results with radium treatment in chronic cervical leukorrheas 
refractory to other- methods. We have had little experience here as results 
have been so good from other forms of treatment. 

Cervical cancers are of three genei’al pathological types, squamous cell and 
transitional cell ejrithclioma, and adenocarcinoma, all in the large majority 
highly malignant histologically and clinically, Grades III and lY predominat- 
ing. The rare spindle-cell sarcomata are on the average more resistant than 
carcinomata. Histologically, the grading is much more uncertain, as benign- 
looking tumors metastasize early and extensively. 

Early growths limited to the cervix are locally always curable, and in at 
le'ast 50 per cent radically and permanently by radium alone. Operative 
removals are of doubtful value after a radiation cure and owing to sclerosis are 
technically difficult. In combining radiation and surgery, it is best to follow 
the radiation by a hysterectomy within a few days, before any complications 
arise. The ratio of permanent cures in early operable cases by radiation and 
by hysterectomy is about equal. Kadiation is indispensable in many stout, old, 
feeble, and sick patients, where the primary mortality precludes an operation. 
The same is true of extensive growths involving jjarametria, vaginal wall, 
rectum, and bladder, and glandular metastases. 

The direct topical application of radium and implantation is so superior 
easier, more direct, and fruitful of results — that in this country the carrying 
of a cervical cancer to complete cure by external radiation is not countenanced. 
We feel certain that the delivery of an erythema dose to the cervix, as calculated 
by the charts of Dcssauer and others, exhibiting the distribution in tissues at 
various depths, will not cure although often relieving pain and other discom- 
forts. To eft'ect a cure in this way, the amount must be from four to six 
times the erythema dose. Such treatments demand a high skill in cross-firing 
where x-ray is employed, or an immense dosage with radium. Injuries to 
normal structures, particularly blood and intestines, occur with untoward and 
alarming frequency. It is, howmver, true that extra dosage can be applied by 
utilizing small fields and radiating the pehde walls and parametria. We believe 
that no American has yet cured a cervix cancer in this way, wffiile its chie 
advocate, Wintz of Erlangen, Gennany, has not yet published his results. 
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is really a question whether this type of radiation is justifiable except as a 
palliative. 

When the gi-owth is limited to the cervix, the radiation should usually he 
equally divided betAveen an intraceiwical and an appositional vaginal portal. 
Where a gi'am or more is available 3 gvam hours treatment can be given 
in a single sitting and without serious injury to bowel or bladder. If 100 milli- 
grams or less are used, the radiation should be about 30 per cent more as 
calcidated by the milligram hour dosage. When there is much slough and 
infection, it is Avell to cauterize, curette, and give douches for some days before 
treating; those Avho are anemic and in bad general condition should rest in 
the hospital for some days after the treatment. Such precautionary measures 
are especially important in the infected cases when small quantities of* radium 
and long application periods are used. It appears that infected packs left in 
several daj'S give rise to much trouble. When the cervix is closed, it is best to 
treat under gas and oxygen anesthesia. As a rule anesthesia is not necessary 
or even desirable while the treatment is being applied in the knee-chest 
posture, facilitating careful and accurate placing of the applicators and thor- 
ough screening of rectum and vaginal walls by gold or lead screens and gauze 
packs, Figure 738. When the vaginal wall is involved the dosage is calculated 
per square centimeter. In the parametria, especially where there is fixation, 
implantation is necessary, guided by a finger in the rectum. Occasionally, it is 
adAusable to implant through an abdominal incision. Those who are not 
anemic or sick can retuni home after treatment, to report at' stated intervals. 
In implanting, one must avoid coming too close to the ureters. All such 
patients should be followed up regiilaidy until either a cure results or is found 
impossible. The “cured” cases should be kept under regular observation 
for 3'ears. 

It is impossible absolutely to indicate the limits of radiability for permanent 
cures are occasionally^ seen even in Amy advanced disease. Where there are 
metastases AA'hich cannot be reached one ought not to make heroic efforts to 
destroy a large local groAA'th. Every operator must leani by degrees for 
himself the limits of his methods ; where cure is impossible, it is wiser to us© 
a mild palliatiA''© dosage to alleviate pain, bleeding, and discharge, to prolong 
life Avith greater comfort. 

Perhaps the most difficult complication to combat in using a heavy dosage in 
an extensive case is the proctitis folloAving. If mild, it comes on tAA’^o or three 
AA^eeks after the treatment and lasts but a couple of Aveeks, Avith pressure in 
the rectum, straining, and passage of mucus. The best treatment is rest in bed 
Avith sedatives in the severer cases. In addition to a primary proctitis, some 
six or eight months after the treatment, a secondary irritation with ulceration 
may develop, in extreme cases terminating in a fistula. This is due to an 
obliterating endarteritis of the anterior wall of the bowel ; usually there is a 
smooth healing, sometimes with stricture. Similar, but rarer changes are seen 
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in the bladder. Now and then the cervix becomes occlnded, and a pyometria 
follows, easily curable by dilatation, drainage, and irrigation; occasionally, 
hysterectomy is necessary. Strictures of the ureters are curable by dilatation 
when there is no enveloping cancer. 

The initial result of such radiations as estimated within the first year in 
early cases, is very high. The immediate results in border-line and huge 
inoperable cases have likewise been high, but as measured by the extended 
five-year-cure period there are many relapses. The importance of Avaiting 
to establish the permanency of a cure is shown in the gi-oup reported by Kelly 
and Buniam in 1915, and reviewed in 1922. In the operables, 100 per cent 
were well in 1915 for a year or more; by 1922 one-half of these had died of re- 
currence. Among the inopcrables, 25 per cent were cured for a year or more, 
as far back as 1915, but this percentage seven years later had dropped to 7.8 
per cent. It is important to note that the scries of 213 cases represented every 
patient coming to the Clinic Avhen all were treated without exception'. Doderlein 
reports five-year cures in 4S per cent of operable cases in the A^ery early gmup, 
in 22 per cent of the advanced operables, and in 6.7 per cent of the inoperahles. 
Similar results are reported by Bailey and Healey, Eegaud, Schmitz, Clark, 
Ward, Lynch, and others. Wc hope soon to present an extenswe series of 
more recent date, Avith better aA'erugc results in each class, and Avith far feAver 
complications, the fruitage of a largci*, riper experience. 

Better results are obtainable by a more intensive study of each individual, 
the application of more exact methods of dosage in the operables and in the 
inoperahles. We are moreoAmr conscious of a far greater assurance than Ave 
had five years ago, as to our ability to treat Avith a reasonable prospect 
of cure and, in the advanced stages, of not increasing pain. 

Body of the Uterus . — Benign tumors, chiefly polyp’s -and fibroids, are veiy 
amenable to radium treatment. The treatment of malignant tumors of the 
body of the uterus by radiation is much more doAAbtful of solution. While 
cendcal cancer, even in its early stages, is better treated by radium than by 
operation, the reverse is true of cancer of the body. The contra-indications 
to operation in body cancer are its obvious extent beyond the possibility of 
remoAml, or general conditions and complications AAdiich render anesthesia and 
operation hazardous or impossible. We Avill discuss the question of radiation 
of uterine fibroids and polyps in conjunction AAuth menorrhagia and metrort 
rhagia. Reference is here made soleW to carcinoma and sarcoma. 

Histologically, with fcAV exceptions, the cancer is an adenocarcinoma; 
occasionally an epithelioma occurs in the body by metaplasia; oftener it is 
due to an extension upAvard from the cervix. Many, if not the majority of 
these carcinomata are of a loAv-gi-ade malignancy, from the standpoint of clinical 
and histological structure, and among such loAV-grade malignancies, cure of a 
permanent character by operation is the rule. Where the histological charac 
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ters are those of Grade IV malignancy, the prospects of cure are gi-eatly reduced, 
as these metastasize most rapidly and are only curable at the very onset. 

The same general laws as to radiosensibility hold here as in carcinomata 
elsewhere. Low-grade tumors are very radioresistant, but not so much so as 
the normal epithelium of the body of the uterus. In addition to the factor 
of radiosensibility, it is clinically impossible to determine the exact extent of 
such gi’owths and to know whether only a part or the entire endometrium 
is involved, as well as the depth of the extension into the musciili. By reason 
of this lack of diagnostic precision, accuracy in dosage is impossible. Also, 
although an extensive slough of a cervical carcinoma need have no bad sequelas, 
in the case of a body cancer such an accident is a serious and usually fatal 
complication. Eadiation through the skin surfaces is also less favorable than 
in cervical cancers. It is true, however, that a combination of mild intra-uterine 
radiation and thorough external treatment with radium, or if this is not 
available with deep x-ray, sometimes yields remarkable results in gi'owths of the 
■fourth gi’ade of malignancy. We haA’^e seen immediate clinical cures in some 
very advanced cases, but none permanent. It is also true that in many early 
body cancers of low-gi’ade malig'naney where intra-uterine radiation has been 
followed by hysterectomy, no lingering ti*ace of the cancer has been discoverable; 
likewise, we often see patients Adhere hysterectomy is contra-indicated on 
account of extreme ill health, in AA'hom all bleeding has ceased, the discharge 
has disappeared, and the general health has improved — some of these have been 
clinically Avell for years. 

To summarize, the indication for radium treatment in body cancer is 
inoperability by reason of general or local causes. External treatments are 
guided by the general principles of deep therapy. In using radium, a distance 
of 3 inches is maintained from the skin surface and many portals are utilized. 
The intensity of the treatment is directed toward an estimated lethal dose for 
the carcinoma. This must often be modified where thei-e is infection, anemia, 
and other complications. The internal radiation is best given after curettage 
and under general anesthesia, the effort being made to cover the entire uterine 
Avail. An applicator, such as we use in fibroid tumor radiation, Figure 738, is 
satisfactory, slightly curA'^ed, to alloAV the fornices to be reached separately, and 
then moved from place to place. If preferred, the tubes can be tied up sepa- 
rately in rubber cots, and introduced so as to cover the entire cavity. It is 
rarely safe in cancer of the body to treat for more than 3 gram hours in a 
single dose. After eight weeks or more, curettage may be canned out and if 
the disease is still found a second application made, of not over one-half the 
original intensity and amount. 

Primary uterine sarcoma is comparatively rare, while the so-called sarcoma- 
tous changes in fibroids are not uncommon. The radiosensibility varies 
markedly but is on the average quite as high as in the epitheliomata. The 
same general principles of radiation should be applied as for epithelioma, and 
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the indication as between surgical operation and radiation is about the same 

Ovary . — ^Radiation is of value in the treatment of ovarian tumors but sec- 
ondary to surgery. We do not belicA^e that it is of any efficacy in benign tumors 
except possibly fibromata which have not been tried. In malignant disease ffie 
application is principally transcutaneous ; occasionally a direct implantation is 
made through an abdominal incision ; rarely, in recurrences on the pelvic floor, 
the insertion is made through the vaginal vault. Intelligent cross-firing is 
difficult on account of the likelihood of injuring other organs, especially the 
intestines, and the problem is indeed often insoluble. Some of the most malig- 
nant tumors arc, however, quite radiosensitive, especially those in young girls, 
where often by intelligent radiation (especially in the histologically malignant 
gi’oup) the general health is improved, and an ascites demanding frequent 
tapping is done away with, and a valued life prolonged for months and years. 

In a topical apifiication, limited to recun-ences on the pelvic floor, the treat- 
ment should usuall}’- be by implantation and as described for the ceiwix. It 
is well usually to combine the implantation with cross-firing from the vaginal' 
cavity and the surface of the body. We have seen quite large recurrences melt 
down and disappear in this way. In abdominal applications, heaA'y treatments 
may be given in the pelvis to masses fixed and of limited extent. Where 
there is a general ascites and probable universal metastases or implantations 
throughout the abdominal cavity, no such large dosage should be given. The 
general condition, and the blood especially, must always be closely watched. 
Broken doses are better than the single dose technique. While the usual aim 
is palliation, some actual cures occur. I cite several: 

L. K., age eleven, February, 1918. Severe pain in right gi’oin and hip. 
Operation for appendicitis revealed normal appendix. Pelvis choked with 
neoplasm, firmly fixed to pelvic floor involving uteims and both ovaries. Left 
ovary hard, about S centimeters in diameter, and movable, removed and 
abdomen closed. Microscopic examination : carcinoma of Grade IV. A total 
of 411/2 gram hours radiation given, at a uniform distance of 3 inches, through 
many portals, tolerated without serious injury to blood or skin indtation. 
Tumor disappeaind completely and has never retunied, while she has gi’own 
normally to womanhood, and though never menstruating has for some years 
had severe headaches, and is unable to stand much study or work. 

N. A,, age twenty-seven, August, 1922. Pain in left side and back. Mother 
of two children. Operation for “a. gi'orvth of loft ovary,” and ovary, tube, and 
uterus with the tumor removed in April, 1922. Histology : Adenocarcinoma. 
When seen in August, mass in original site of disease size of grapefruit, dense 
and hard. General condition good. Treatment : At 4 inches from skin, 40 
gram hours radiation within a few days, without ill effect. In a month the 
tumor had diminished to one-third size and in two months it had disappeared; 
four year's later in excellent health, without recurrence. 
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r., age forty-six, October, 1925. Enlarged abdomen; general health 
good, mother of five children. June, 1926, suddenly attacked with pain in 
abdomen. Operation, malignant cystic carcinoma of the left ovary removed, 
leaving large masses in pelvis. Following operation, weekly tappings. At onr 
first examination, considerable fluid in abdomen, and large solid mass filled 
pelvis almost to umbilicus. At a uniform distance of 3 inches by broken dose 
method 30 gram hours given through many portals; improvement from the 
first; fluid disappeared without any fui-ther accumulation. She has gained 
weight, is rosy in color, feels perfectly well; examination, October, 1926, no 
evidence of large tumor on bimanual examination; so far a complete clinical 
cure. 

While such recoveries are exceptional, marked clinical improvements are 
common; it is, therefore, our opinion that these patients should be studied from 
every standpoint of type of gTowth and method of treatment. Such experiences 
convince us that Avhen the histological examination of an ovarian tumor reveals 
a high gi’ade of malignancy, the patient should always be given a thorough 
postoperative prophylactic radiation treatment. 

Vulvd. — A great variety of benign and malignant new growths, from their 
superficial location, are usually discovered early in their development. 

Of the various benign tumors, warts and angiomata are especially suitable 
for radiation. The latter are usiially seen in the very young; warts, also 
common in children, are found at any age. For warts, a single 40 per cent 
erythema dose by a suitable flat applicator is nearly always effectual. The 
angiomata, as elsewhere extremely sensitive, are usually of the thick variety; 
port-wine stains, like those -seen on the face, are rare. The indications ai’e a 
flat applicator and not more than 25 per cent of the erythema dose, great care 
being taken to distribute it so that the periphery receives as much as the 
central areas. It is wise always to await the full effects of the treatment which 
may be after several mouths, as a single dose often effects a cure. Overtreat- 
ment causes sevei’e sloughs and leads to telangiectases and skin atrophies 
and disfigurement never observed after a proper small dosage. 

We have seen spindle-cell sarcoma of the vulva in two cases. Both patients 
had been operated on repeatedly and treated with x-ray. In the one which 
was growing, satisfactory results followed implantation of bare emanation points 
according to tbe technique of Quick. There was a recurrence after a year 
involving the rectum and bladder. The second patient (H. B., aged thirty) 
had tbe left labium removed for a small and localized sarcoma. There was 
a -recurrence almost immediately and when seen, July, 1921, a hard, indurated 
fixation, involving the scar and extending up to the pubic bone. There were no 
glands evident. A 1^ hour treatment was given to the affected area at a 
distance of an inch, and within a month the gTowth had disappeared. In 
April, 1922, a small nodule recurred which was removed. The patient was 
given 2 gram hours at % inch distance over the affected part and the groin was 
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also radiated. At intervals she has been seen and radiated further. At present 
she is living and well, four year’s after the onset. 

Occasionally an adenocarcinoma arises in tlie sweat-glands, closely resem- 
bling breast carcinoma. The common growtlis are, however, epitheliomata 
There is a high percentage of a low-grade pearl-forming type, originating in 
patches of psoriasis, kraurosis, eczema, or otlier chronic inflammatory lesions. 
Iir the presence of widespread surrounding inflammation, effectual radiation 
is gr-eatly hindered by the unduly pairrfrrl reactions. The actual cure of the 
lesion is easy where the dosage is adequate. Thick lesions should he treated 
by irrrplarrtation and superficial ones by flat applicators; if the glands are 
enlarged, then by implantation. The best plan is distance radiation for gland 
regions treated prophylactically. This field is snh jndice. Kadium or x-ray is 
the oirly present method for the widespread inoperable lesions urrless we succeed 
as seems likely in using high frequency electrosurgical procedures. In small 
lesions, especially if com 2 flicated by inflammatory accompaniments, surgical 
extirpation is less irainful, more certain, and yields excellent results, "When 
the ingninal glands are involved, surgery is better if they are localized and 
movable ; fixed and multiple glands are bettor treated by implantations and flat 
plaques on the surface. 

In radiating, great care must be taken never to cause a dermatitis or 
erythema. When pniritus frequently occurs without itching elsewhere, and 
without any visible or microscopic skin lesion, almost any form of mild radia- 
tion gives at least temporary relief, and occasionally much more. Comj)resses 
of carnotite, the mineral containing radium, often allay the itching so long as 
they are kept in place, a remarkable fact considering the small amount of 
radium present in the mineral which usually only carries about 80 milligrams 
of radium to the ton. In using radium it is convenient to make the application 
at 1/4 inch and to give about 25 per cent of an erjfihema dose to the whole af- 
fected area, X-ray in an equivalent dosage seems equally effectual. 

Fibroid Tumors of the Utenis . — ^Early in our experiences with radium we 
turned our attention to uterine fibroids. A number of patients treated early 
in 1913 were reported along with those of hemorrhagic uteri at the American 
Medical Association in Atlantic City, June, 1914, and since then we have 
treated many hundreds. The debate is still animated as to the relative merits 
of radiation and surgery. The chief arguments advanced for surgery are 
that the tumor is removed at once, that unsuspected conditions of the tubes and 
ovaries and of other abdominal organs (especially the appendix) are often 
found and treated at the same time, that the function of the ovaries is main- 
tained even though sterility follows the hysterectomy, and that in young 
women it is often possible by myomectomy to cousenu the possibility of child- 
bearing. The chief arguments for radiation are the absence of primary 
mortality, the painless procedure, no hospitalization, a quicker return to active 
and useful life, results as to bleeding and pressure as good as with surgery, an 
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tlie complete or almost complete disappearance of the tumor in a large propor- 
tion, not to gi-ow again. The ablation of the ovarian function entails no bad 
psychic or somatic results, and except for hot flushings there is hut little 
complaint, the patients almost invariably feeling much better. Fibroids have 
also completely disappeared without disturbing the ovarian function, and in a 
few cases normal pregnancy and the birth of a normal child have occurred. 

The decision to treat or not by radiation should be reached after thorough 
conscientious examination and consideration of all the physical, economic, and 
social problems involved, Some would limit the radiation to tumors not larger 
than the adult’s flst; others to women beyond a certain age; yet others to tumors 
causing hemon-hage. It is generally agi-eed that where it is not possible to 
determine positively whether or not the tumor is fibroid, the indication is for 
operation; a dilemma of this type is commoner in the larger tumors. Intra- 
uterine radiation is contra-indicated when' there is a complicating pelvic inflam- 
matory disease; it^is, however, feasible here to treat by abdominal external 
radiation either with radium or by x-ray. 

Usually, radiation sufiicient to etfeet the complete and permanent disap- 
pearance of a fibroid must also produce a permanent artificial menopause. A 
treatment which causes an amenorrhea of but a few months may sufiice greatly 
to reduce the size of tumor, bxxt with the return of active menstraation it is 
likely to gi’ow again. Some technicians, notably in Germany, ascribe the 
reduction in size of fibroids entirely to the effect upon the ovaries. It is well- 
known that after the menopause many fibroid tumors shrink and that shrinkage 
also follows double ovariotomy. Such a decrease, however, is far less than 
that which takes place after radiation and occurs in a much smaller percentage. 
Furthermore, in some, as a result of radiation, fibroids disappear without cessa- 
tion of menstruation, and in the majority of fibroids treated after the meno- 
pause there is a marked reduction in size. It is logical, therefore, to conclude 
that the action is a direct one on the fibroid tissue. 

After an exposure to radium, sufficient to bring about an amenorrhea, the 
reduction varies greatly in different cases. In some there is a complete resolu- 
tion in three or four months ; in others the more gradual decrease exterids 
over a year or more; in about 10 per cent there is little effect on the size of 
the tumor. In more than 50 per cent there is a complete disappearance, and 
this applies to large as well as to small tumors. In reviewing our tumors larger 
than a five months’ pre^ancy, which most authors regard as contra-indicating 
radiation, we find that more than 60 per cent completely disappear. 

With the disappearance of the tumor, pressure symptoms are relieved, and 
even when the tumor shrinks without disappearing these symptoms are usually 
absent when the full effects have been realized. 

The control of bleeding is beyond all question ; generally a complete amenor- 
rhea is quickly secured, in about 40 per cent from the day of treatment, and 
in the remainder from thirty to sixty days after the treatment. Menstruation 
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after radiation is due to tlie persisting of corpora lutea already formed wlien the 
treatment was given. Very lieavy radiation destroys tliese coipora but this 
is unnecessary and should not be resorted to as a rule. 

Eibroids in the musculature of the uterus show quicker reduction than the 
suhperitoneal. Submucous polypoid tumors should be removed surgically 
the same rule is applicable to sloughing submucous tumors. These excepted 
all others are favorably influenced by radiation. 

As a preliminary, unless there is some specific contra-indication, the patient 
takes an anesthetic for a thorough pelvic examination including curettage. The 



Fig. 739 . — Diaguam Showing FKOORn.s.sTOE Disappeakaxck of Firroid First Treated 

OcTOBF-R, 1913 . • 

Tracing made with India ink, or dorniatograpliic pencil, and transferred to crinolin accu- 
ratelj’- applied to abdomen. 

size and location of the tumor should be accurately charted, preferably traced 
on crinoline, Figure YSO, and the general condition of kidneys, blood, blood- 
pressure, condition of heart investigated and recorded. 

An intra-uteinne treatment may be given with or without anesthetic. The 
preparation is as for an ordinary curettage; the cervix is dilated vdth the 
Hegar graduated sounds, and the radium introduced either as a sound or in 
tubes with strings attached and left in place until 1,500 milligram hours (1-5 
gTam hour's) are given. Care must be exercised to utilize only gamma-rays; 
cutting off the soft secondary radiation from the screen by 'using an applicator 
covered witb rubber or other soft substance. On our owir sounds, Figure 
we use a coating of wax and find it satisfactory. The occasional patient who 
does not cease to menstinrate after this dosage should receive additional radia- 
tion from the abdominal side. Where it is important not to stop menstruation 
permanently, the dose should not exceed YOO millicurie hours. We have never 
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seen a permanent amenorrhea where we have thus limited it. It is often advis- 
able ‘to give even less than this amount ; frequently even so small a treatment 
as 300 millicurie hours will secure a satisfactory temporary amenorrhea. It 
is well after treating to insist on rest in bed for a day or two. Occasional 
patients complain for a month or more of slight abdominal discomforts, and a 
leukorrheal discharge is common for eight or ten weeks. 

Treating each ovarian region at a distance of 3 inches from the skin, yields 
results similar to an intra-uterine treatment if one gives a total of 20 gram 
hours radiation ; by using the lead cylinder and four portals at a distance of 1 



i 







51 rTT^-pr-r 


Fig. 740. — Sound, Tubes, and Wax for Intba-utekine Teeatment of Fibroids and 

Bleeding Cases. 

Each small tube of brass, 1.5 millimeters thick, contains glass capsule of radium emana- 
tion. Sterilized in pure carbolic and alcohol and placed in sound sterilized by boiling. 
Before use, this is dipped in sterile wax furnishing an even, smooth coating, which reduces 
secondary radiation from surface of brass. Thickness of wall of sound is 2.5 millimeters. 


inch from the skin over each ovarian region, the amount of radiation can he 
reduced to 10 gi-am hours. While devoid of pain, and not calling for 
anesthesia, nor causing leukon'hea, and applicable to cases with a chronic inflam- 
matory trouble, this method has yet its disadvantages, in that it does not alfect 
the bleeding as promptly nor does it on an average reduce the tumors as rapidly 
or as completely as the intra-uterine avenue; it causes more nausea; in the 
extremely anemic cases, it has a more depressant effect on the blood. However, 
these deleterious effects are less than those resulting from the deep x-ray therapy 
which we believe should he limited to those in fairly good general condition, 
without any gTave secondary anemia. 

Menorrhagias and Metrorrhagias . — ^In seeming pei-manent amenorrhea, 
radiation is almost an ideal 100 per cent method. It is an oppi’ohrium upon 
surgery to feel compelled to advise hysterectomy simply because curettage and 
local and general treatments have failed ; it is here that radium offers the ideal 
alternative, applying to all bleedings near the menopause and where the preser- 
vation of the reproductive function is not important. 
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The diagnosis and treatment are as described for fibroid tumors. 

By gi-ading the dosage down, it is possible at times to reduce menstruation 
without stopping it, and again to stop it temporarily to return in a few montlis 
or a year quite noimal. A child bom after such radiation is noimal. This 
interesting obseiwation has been made repeatedly wuth a temporary sterility 
overcome from the standpoint of both parents. We do not, however, advocate 
radiating in young girls unless the indications are imperative, such as avoidance 
of hysterectomy, or months or years of invalidism from anemia. In reviewing 
the curettings from girls with menorrhagia, we Avcre surprised to find almost 
two-thirds without any hyperplasia or polypoid endometrium j several had 
definite blood dyscrasias associated with purpura. These latter recovered 
during the months of amenorrhea and had a nonnal blood-picture and menstrual 
function on its return. 

Complete cessation of menses folloAvs the intra-uterine administration of 
radium from 1,000 to 1,200 millicuric hours. The only discomfort noted 
during thd application is an occasional malaise and cramps. The equivalent 
treatment given through the abdomen over each ovarian region is applied at 
7 centimeters from the skin for 6 to 8 gram hours. 

We have treated 144- of those bleeding cases at an average of the youngest, 
forty, the oldest, sixty-seven. In eighty-five, there ivas an immediate cessation 
of the hemorrhage with no subsequent menstruation; in fifty-four of the 
remaining fifty-nine, thirty-eight had one period and eleven had from two to 
four; of five treated by^ extonial radiation, one menstruated four times, one 
twice, and two once, while another had a radical operation done elsewhere 
within a month. 

Sixty'-two had moderate hot and cold flushes and nervousness, lasting from 
two months to three years ; in three, the syunptoms ivere severe extending over 
five ymars. There was no subsequent arthritic trouble, nor elevated blood- 
pressure. A pyrnmetra developed in three and "was relieved by dilating the 
ceiwix. In one, an acute pelvic inflammation supervened and a radical extirpa- 
tion Avas done within tivo months. 

The artificial menopause seems in no ivay ivorse than a natural one. The 
wrecks we used to see after double ovariotomy do not develop. This seems 
not so much attributable to any peculiarity of the radium menopause as to 
the fact that in the early^ days of gynecology raany'^ ovariotomies ivere done on 
extremely neiwous and mentally disturbed patients, and instead of the relief 
expected from the surgical operation, they'^ foaind added to their miseries hot 
flushings, great depression, and the sense of mutilation. As a rule, the so-called 
vasomotor disturbances from stopping menstruation are less in the young than 
in older patients, and occur in one form or another in about 60 per cent, and 
last from a few months to several years. With exceptions, they are usually 
worse in the temporary amenorrheas, especially just before the return of 
menstruation. 
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Plate XIV.— A. Cancer of Cervlx Three Months after Radiation. Cervix Pale, Be- 
ginning TO Show Contraction. 

B. Six ^.Ionths after Radiation. Lips Have Entirely Disappeared, Vaclt of Vagina 
AND Vaginal Canal Xarrowed. (Lilian K. P. Farrar, Surr ;., Gyncc ., <C Ohsl .) 
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Dysinenorrliea . — Menstrual cramps and local pelvic pains are often reliev- 
able by intra-uterine or by through and through treatments, with a dosage 
only a fraction of that required for amenon^hea. It is perhaps wiser here to 
exhaust other methods first. The dysmenorrheas in young girls are frequently 
relieved by improving the general health, by suitable exercises, rest and regula- 
tion of the alimentary function, by dilatation of the cervix, and mild sedatives 
coupled with patience. In older women the problem becomes rather one of 
relieving the intense nervous reaction at the period. In case the monthly 
symptoms are so intense as almost to cause invalidism, while the patient in 
tlie intermenstrual period is free from discomfort, it is sometimes justifiable 
to stop the menstrual function temporarity. The results in this gi-oup (excep- 
tions duly noted) have been excellent. If after such a temporary cessation, 
upon the retum of the function the old symptoms recur, the patient herself 
will often demand a permanent amenorrhea. 

Sterilization . — Certain sundry organic diseases, such as tuberculosis, chronic 
pyelitis, heart incompensations, Blight’s disease, diabetes, as well as certain 
grave mental troubles, at times fully justify sterilization by the method advo- 
cated in treating uterine fibroids and bleeding cases. We resorted to this chiefly 
in pulmonary tuberculosis, finding it valuable afterward in the general treat- 
ment. Where it is desirable to preserve fecundity, the treatment adjusted to 
a tempoi’ary amenorrhea is wise. 

Tuberculosis of the Pelvic Organs and PeHioneum. — Combined with other 
therapies these cases are astonishingly alfected by radium. Hot over 15 per 
cent of a skin dose is given with four-week intervals between treatments, with 
a general application of ultraviolet light, a great adjuvant. Under such a 
regime the masses shrink, the pain disappears, and the ascites is usually 
absorbed. Similar results ai’e also secured with the x-ray. In addition to a 
general application to the peritoneum, the dosage to the ovaries should be 
carried to the production of amenorrhea ; the elimination of the recuri’ent mens- 
trual congestions is most helpful. Let me cite a typical case of a woman, very 
ill with a generalized tubei’culous peritonitis. 

B. L. B., aged sixty, March, 1924. Menopause at forty. Hever pregnant. 
Complaint : Weakness and swollen abdomen. For about a year gas in abdomen, 
indigestion, vague pelvic pains, and a temperature up to 100^° nightly. 
Ho cough ; no pulmonary symptoms. X-rays of chest and abdomen negative. 
Abdomen greatly distended with fluid; no definite masses palpable. March, 
1924, abdomen drained through small incision, removing 3,000 c.e. of clear 
straw-colored fluid. Hodules found scattered throughout the abdomen, and 
tubes, ovai’ies, and uterus involved in solid mass. In ten days fluid formed 
again, and temperature continued, Kadium treatment inaugurated, distance 4 
inches, over each quadrant, in five successive doses at inteiwals of forty-eight 
hours; total of 17 gram hours. Marked reaction; the treatment was twice as 
strong as we now advocate. The fluid disappeared quickly while temperature 
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and general condition grew worse, and improvement only began after two 
months, with a steady decrease in size of palpable masses, and gain in weight 
and strength j at the present, two and a half years latex*, she is of normal weight 
and is wmll. 

Chronic Pelvic Inflaomncbtory Disease . — ^In tuberculous and inflammatory 
lesions of the pelvis, no intra-uterine treatment should be given, as it is likely 
to induce an acute exacerbation easily fatal. 

It is possible here xvith cxtenial radiation, in broken doses, to secure a 
complete amenorrhea without upsetting the patient xvhile affording gi'eat i-elief, 
inasmuch as not a few' with clu-onic infections suffer mostly at and about the 
menstrual pei'iod. 

Where a conservative nonoperative ti*eatment is indicated, the customary 
measures of rest in bed, hot douches, etc., are gi’catly aided by a radiation 
amenorrhea. It is usually best to adjust the dosage to a temporary sterilization. 
Kest from the periodic congestions gives nature a chance to heal and yields 
results as good as by’- other cousciwativc plans. Suitable cases should be selected 
with care and kept under close observation. 
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Although the application of x-ray to medical needs followed almost imme- 
diately Roentgen’s announcement (1895) of his discovery, few then could have 
anticipated the world-wide and continuous investigations surmounting the 
innumerable and seemingly impassable obstacles which ultimately have placed 
in our hands the fine instruments we now use in producing and accurately 
measuring these invisible rays. While much has been settled both in regard to 
physical facts and biological effects, there is still a large terrain for further 
exploration ; it is safe to prophesy that present methods will he antiquated in 
a few years. The status of x-rays as a diagnostic and therapeutic agency at 
present, in so far as gynecology is concerned, is fairly comparable to that of 
surgery at large in the early nineties of the last centuiy. 

From a diagnostic aspect, gynecolog;^’^ depends less on x-rays than either of 
the closely allied specialties, obstetrics and gjmecological urologj'; on the other 

' Fricke touches here and there on the value of radium as well as his theme, x-ray 
therapy. I have let this stand as the testimony of an independent witness and because the 
combination of x-ray and radium is so often more effective than either alone. H. A. K. 
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hand, from the standpoint of treatment, the x-ray in gynecology far surpasses 
its utility in either of these fields. 

In the therapeutic field in gynecology, x-ray has enjoyed much greater popu- 
larity in continental Europe than in Anglo-Saxon countries, and consequently 
European clinics are Letter equipped. The status of the so-called “deep x-ray” 
therapy rests upon the foundation built in the gynecological clinics, Germany 
notably being the leader with Krdnig of Ereiburg preeminent among the 
pioneers. 

Space precludes technical details of transfonners, tubes, table arrangements, 
safety devices, measuring instruments, easily found in the numerous excellent 
special works and best understood by^ actual workers in a modern laboratory or 
clinic, as the roentgenologists prefer to call the x-ray department. 



The physics, as well as the biological effects of radiation on human tissues, 
have been mentioned in Chapter XLIV ; a few addenda only are called for. 

X-rays belong to the same order as visible light and the gamma-rays of 
radium, the only physical difference being one of wave-length. Ordinary light- 
waves range through a scale varying from 7200 to 4000 Angstrom units, while 
the x-rays register from 500 to 0.06 of the same unit ; gamma-rays are still 
shorter. While the great physical principle of the conseiwation of energy seems 
to preclude any action of rays in passing through materials, except in proportion 
to the amount of absorption ; nevertheless, there are many actual differences 
between x-rays and gamma-rays. These are of such a character that it seems 
safe to say that if radium were cheap and abundant, it wmuld largely replace 
the x-ray in the therapeutic field. Unfortunately, because of economic reasons 
and for convenience the x-rays must be used frequently. 

While it is not practicable for the gynecologist or the general practitioner 
in sympathetic touch with gynecology to master the technique of radiology, 
some familiarity with the elements of the problem is none the less desirable 
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and perliaps urgent for the sake of the radiologist in widening his domain, 
assessing results, and correcting errors. 

To mention hrie% a few of the fundamental principles : 

The apparatus suitable for radiogi'aphic work in gjmecology is identical 
with that for radiographic work generallj. Such apparatus is not capable of 
being used for therapy where durability, long continuous usage, and the highest 
•possible uniformity of output is called for. A beam of x-rays is a mixture of 
rays of many different wave-lengths and with varying powers of penetration. 
The wave-lengih depends on the speed of the electrons passing from the cathode 
to the target (anode) of the x-ray tube, and this in turn depends upon the 
voltage used to excite the tube. In addition to the radiation directly dependent 
on and proportional to voltage, an important influence is associated with the 
type of metal used in the target, as each metal gives off its own characteristic 



Fig. 742. — Coolidge Hot-Cathode Tube. 
Electrons emitted by heated cathode. 


or K radiation. If the voltage is sufficient to excite this specific radiation, it 
constitutes a large percentage of the total amount of rays produced. Giving to 
its infusibility and comparative cheapness, tungsten has practically replaced all 
other metals in targets. The K radiation of tungsten begins at 80 kilovolts. 
It is possible so to rectify the current coming from the closed-core, oil-insulated 
transformers; that only high voltages pass through the tubes, but this does not 
remove the K radiation which is done by interposing metal filters, usually of 
copper and aluminum, between the patient and the tube, serving to absorb the 
softer rays and K rays. About a millimeter of each metal is required, with the 
addition of several millimeters of rubber or leather to remove soft secondary 
radiation originating in the screen itself. 

X-rays used in therapy correspond to peak voltages ranging from 150 to 
250 kilovolts ; the higher the voltage, the shorter the wave-length, the greater 
the penetration, and the greater the proportion of the depth dose to that of the 
surface dose. The quantity of x-ray produced is directly proportional to the 
amperage and to the square of the voltage. The absorption in water or in tissue 
of a bundle of hard x-ray is almost exponential, in spite of the fact that the 
constituent rays ai*e not homogeneous; this means that for each unit of tissue 
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depth, the same fraction of rays applied to it is absorbed. In practice, charts 
based upon experimental measurements are of gi-eat assistance in calculating 
dosage. While these are procurable from the apparatus manufacturers, it is 
better to constiuct one’s own chart from the machine and tube in actual use. 

Equipment. — The hot cathode, high vacuum tube introduced by Coolidge, 
in 1913, on account of gi’eatcr constancy and durability, now almost completely 
replaces the older gas tubes. There are a number of transformers in the market 
which readily and constantly stand 200 kilovolts, and these tubes can he run 
hours on end for days Avith but slight variation. The amperage employed 
usually vai'ies from four to five milliampercs. In 1923, Coolidge (Tw. /. 
Boentgenol. & Bad. Ther., Nov., 1923, 10) reported a Avater-cooled treatment 
tube, which carries from 30 to 50 milliamperes of current and voltages up to 
250,000. The greatly increased quantities of ray available with this tube 



Ileftvier nm])criigc and voltage used to excite this tube, producing more penetrating rays 
and shortening exjiosuros. 

have reduced the duration of the exposures down to about one-fifteenth of the 
exposure necessary with the smaller tubes for a similar dose. This not only 
adds immeasurably to the convenience of the treatments but also makes treat- 
ment possible for those aaLo could not bear the long hours of exposure previously 
necessary. The effects are just as good, and such disagreeable sequels as 
nausea and lassitude are much less pronounced, given equal dosage. 

Dosage. — The first biological dosage, the skin erythema, is still our standard. 
Originally thought to be uniform and fixed, it is uoav knoAAUi to be a very variable 
factor; the skin reaction of different parts of the body of the same individual 
varies considerably, and there is a marked difference betAA'een indridduals in 
their response to the same dosage. The thin-skinned and blondes are less 
tolerant, A skin Avhich is inflamed, eczematous, or hyperemic is much less 
resistant than the same skin when normal. In addition to these substantial 
variations, roentgenologists, themselves, differ as to Avhat is an erythema dose. 
Where the dosage is given in absolute or E units, variations from 700 to 1200 
E units have been named by obseiwers as an average erythema dose. It is also 
a fact that an erythema dose as measured in E units is much smaller AVith soft 
than with hard rays. In my experience, an average dosage producing a slight 
reddening of the skin in about twelve days and leaving a slight broAvnmg per- 
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sisting for months, usually with depilation, is 1000 E units. The Bureau of 
Standards in Washington has undertaken to standardize apparatuses, and the 
effort is being made to secure international uniformity. In this we follow the 
lead of the Eeichs Anstalt in Berlin. 

In a given machine, when the erythema dose is fixed, it can he reproduced 
constantly if it is checked by ionization measurements. Excellent apparatuses 
are the ionoquantimeter of Friedrich and the ionization chamber and gal- 
vanometer of Duane. 

The proper treatment limit through a single portal (selected area of 
entrance) is the erythema dose. If one exceeds this, there is a risk of a severe 
burn and injuiy to the integument With reasonable care under present con- 
ditions, serious injuries are rare. An interval of at least six weeks should 
elapse before treating again through the same skin area. 

It is obvious that in gynecology, the beam must he directed so as to include 
the region affected. Owing to the unlimited quantity of x-ray available, it is 
both possible and practicable to use gi’eater focal distances than with radium, 
while the same law of diminution of intensity in inverse proportion to the 
square of distance holds good. The convenient distance of 50 centimeters for 
x-ray work has become almost standardized in deep therapy. It is not possible 
to pass into the depths of the body through a single portal a dosage equivalent 
to that received by the skin. This difficulty is overcome b3f cross-firing from 
the surface to any definite fixed volume in the depth through portals on the 
front of the body, on the hack, and on the perineum. 

Seventy per cent of the skin erythema dose delivered to the ovaries causes 
complete atrophy of the follicles and pei’manent sterility. One hundred and 
seventy per cent was for some years held in German}’^ to be the lethal dose for 
cancel’, but we have learned that the cancer dose from the lethal standpoint 
varies gveatly and depends on the type of cell, while the sarcomata dose is 
even more variable, often being as much or more than that of cancel*. 

As developed in connection with the radium, the method of giving a par- 
ticular dose can be varied greatly. Our present tendency is to avoid the heavy 
single-sitting treatment which originated in obsei-vations upon the superficial 
skin epithelioma best handled by one curative dose. This has proven too vigor- 
ous and unnecessary in the ordinary gynecological procedure, where repeated 
daily fractions up to the full dose are much easier for the patient and appar- 
ently equally effectual in most conditions. Saj’, for example, a definite dosage 
is settled upon, then from one-quarter to one-tenth can be given dail.y, or, again, 
on alternate daj’S, until the total is delivered. 

The size of the portals used in cross-firing varj’- with the extent of the disease 
and its volume. Where one involved parametrium, as in cervical cancer, is the 
objective, cross-firing with small 10 centimeter portals is most effectual. On 
the other hand, in treating large fibroids or ovarian malignancy, wide portals 
of 20 centimeters are preferable. In carrying out any treatment after definite 
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and careful study of tlie topogi-apliical relations and of tlie general condition 
of tbe patient, a definite plan should he decided upon and adhered to just as 
in surgical operatio]i. 

In addition to injuries of the shin, the possibility of injuries to the bowel 
and particularly injuries to the blood-forming organs must be weighed and 
taken into aecount. 

Application, — ^As stated, jx-raj is both an instrument for diagnosis and for 
treatment. 


DI AON 081 8 

A pelvic tumor can frequently be shown in an x-ray plate; dermoid cysts 
and calcified fibroids can he determined. Tlie principal and most important 
usage, however, is in connection Avith pneumoperitoneum (Chapter XLVI). In 
doubtful cases, pregnancy can also be differentiated. By the injection of 
lipiodol, the surface characteristics of the interior of the uterus can be Ausiial- 
ized, and cancer, fibroid tumors, and maldevelopments discovered. In gjuie- 
cological urology, x-ray has perhaps its most important and indispensable 
position as a diagnostic agent. 


THEBAPY 

As with radium, the most striking field for treatment is in fibroid uterine 
tumors, in menorrhagias, and in conditions where it is desirable to establish 
amenoiTheas or sterilities. In treating cancer of the ceiwix and vagina it 
holds a far less important place than does radium. I shall consider briefly and 
in order the various conditions wLich in our experience can he satisfactorily 
treated by x-ray. 

Menorrhagias. — The menoiThagias of young girls are best treated by 
radium ; it is veiy doubtful Avhether x-ray should be used in cases where it is 
desirable to produce only a temporary effect, as it acts principally on the ovaries 
•with destruction of the follicles and not infrequently menstruation returns with 
equal or even greater bleeding. This is in striking contrast with radium and 
is probably attributable to the direct action of the latter on the lining of the 
uterus. Complete amenorrhea of a peiinanent character is obtainable in most 
eases by the applieation of an erythema dose of 1000 E units through two 20 
by 20 centimeter portals, with one center on the pubis and the second center 
on the countei*point over the sacrum. If the broken dose method is employed, 
the patient need not be confined to the hospital. This treatment is to be em- 
ployed when a peimanent amenon'hea is the objective, as in the excessive 
bleedings near the menopause. The end is attained usually in tAvo months. The 
aftei'-bleeding is apt to be more pronounced than where radium is used. The 
results also are not quite so certain, and a second treatment is often necessary. 
In very anemic women, therefore, radium is preferable, both for this reason 
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and because tbe x-ray affects more profoundlj’^ tbe blood-forming organs and 
makes them slow in recovery. One can, of course, combine x-ray external 
radiation with intra-uterine radium in any percentages desired. Tbe meno- 
pausal and other disturbances following are much tbe same as those observed 
with radium alone. There is a distinct advantage in the x-ray when the cervix 
is infected or in the event of any pelvic inflammatory condition. Judicious 
applications in broken doses avoid the disadvantages and complications follow- 
ing radium. 

Uterine Fibroids. — The effects of x-ray and radium on uterine fibroids are 
closely analogous. Reduction in the size of the tumors is much more rapid 
from radium but in the end may be just as complete with the x-ray. The 
dosage and technique are similar to those for menorrhagia, but it is usually 
necessary to give a second course of treatments. Submucous, polypoid, and 
calcified fibroids are not amenable. Wherever there is a reasonable doubt as 
to the diagnosis, surgery is indicated, as occasionally in the differentiation of a 
fibroid and an adherent ovarian tumor. Of the large uterine fibroids, only 
about 40 per cent disappear completely. After the establishment of the 
amenorrhea, the shrinkage of the tumor may go on for a year or more ; some, 
however, cease to ginw but linger indefinitely in statu quo. The presence of 
pus contra-indicates the treatment by x-ray. 

Dysmenorrhea, — In patients nearing the menopause with a dysmenorrhea 
characterized by pelvic pains, or where nervous symptoms associated with the 
menstruation are pronounced, a sterilizing dose often gives complete relief. In 
dysmenorrhea in J^oung women, especially the cramping type, x-ray in con- 
nection Avith dilatation is often effectual where the operative procedure alone 
is unsatisfactory; here not over 6 per cent of the erythema dose should be 
applied to the oAmries, most conveniently done through a large central supra- 
pubic abdominal portal. 

Sterilization. — Tor complete sterilization, the x-ray is our simplest pro- 
cedure, applied as in the control of hemorrhage. 

Stimulating Dosage. — There is considerable dispute over the stimulating 
effects of the x-rays in small quantities to cells and organs. It may be that 
there is no direct stimulating effect, but it is almost certain that the injury done 
by the x-ray does produce stimulathm tissue changes, as is rvell shoAvn Avhere 
insufiicient treatments are given in cancer, as well as in the inegular bleedings 
and menstruation observed in women rvorkers exposed OA^er long periods to 
x-ray or radium radiation. It also appears in giAung from 6 to 10 per cent 
of an erythema dose to the OA’^aries of young women Avith functional amenor- 
rheas, when at least half experience a resumption of their noianal menstmation. 
This applies to women with uteri of normal size and AA’ith normal OAnries. 
Women Avith atrophic ovaries are not benefited. Such treatments should be 
given in conjunction Avith gland therapy and general hygienic measures. 
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Sarcoma. — Sarcoma of the uterus except as found in fibroids is happily 
rare. It is quite variable as to histological type and radiosensibility. Many 
cures have been reported through x-radiation. They are best treated like can- 
cers with a combination of x-ray and intra-uterino radium. Most of them are 
inoperable when first seen and should invariably be given ray therapy. In an 
early operable case, a combination of ray therapy and operation is indicated. 
Curiously and unfortunately, some of the sarcomata approaching ordinary 
fibroids in histological typo are the most malignant and the least radio- 
sensitive. 

Cancer. — 1. Cervix . — The value of external x-radiation in cancer of the 
cervix is difficult to estimate, fifiie -war-time work of Wintz and Seitz in Er- 
langen was full of a promise which has never been realized, and, again, after the 
war, the literature was filled with so-called 'Weifheim’s x-ray treatment. So 
far as we are aware, there has never been, in America, a single cure of cervical 
cancer by x-ray alone j there is, however, no doubt that Wintz and Seitz in 
Erlangen and Warnecross in Berlin did dissipate cervical epitheliomata by 
external radiation alone. It is possible by special adjustments and specula to 
radiate the cervix directly with x-rays, but by no means as conveniently as with 
radium ; also, it Avould apjiear that the x-ray cures have only been wrought in 
operable cases. Wintz’s technique Avas by multiple cross-firing and giving the 
lethal dose to one i)aramctrium, then to the cervix, and then to the other para- 
metrium. By using small portals and by cross-firing, a most difficult technique, 
he was able to put into the depths a 170 per cent erythema dose. ]\[ost of these 
patients sufl’ered from a marked subsequent anemia and required transfusions; 
injuries to the rectum, small bowel, and surrounding parts were not uncommon. 
No statistics coAmring lojig periods haA'e been published. It docs seem, howeA'er, 
that a reasonable procedure in inoperable parametrial extensions is to combine 
topical radium applications and implantations AAuth x-rays Aua abdomen. It is 
desirable under such conditions to apply the x-ray dosage accurately, avoiding 
so far as possible radiating the central plane of the bladder and rectum. In 
advanced cases Avith severe pain, x-ray is often a most Amluable palliatiA^e, 
relieving pain and discomfort. As Avith radium, it often prolongs life and 
mitigates the exitus. 

2. Vagina . — This condition is probably best treated by radium as x-ray 
is of less value. 

3. Vidva . — Cancer of the vuNa, if inoperable, is sometimes as amenable 
to x-ray treatment as to radium. The pilnciples controlling the treatment of 
skin cancer should be employed; Avith careful protection of the surroundings, 
a good exposure of the groAvth, and the x-ray tube brought AAuthin 20 centimeters, 
by using light, almost unfiltered rays, or rays passed through a fcAV millimeters 
of aluminum, and by exceeding the erythema dose several times over, complete 
cures have resulted. Gland metastases call for radium implantations and deep 
x-ray thei’apy. 
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4. Body . — Surgical operation -when advisable is tlie method of choice in 
these cases. X-ray is undoubtedly serviceable combined vith intra-uterinc 
radiation with radium. We have not seen a cure with x-ray alone. In the 
inoperable cases, with large gland masses, amelioration of pain and improve- 
ment in general health follow jiidicious x-radiation. The principle advised in 
treating epitheliomata of the cervix is here applicable. The guiding principles 
are the maximum treatment to the growth and the minimum to the normal 
environment. 

Adenomyoma. — ^Adenomyomatous tissue is only moderately radiosensitive ; 
it is, however, possible by implantation Avith radium to cure some of the 
inoperable lesions of the rectovaginal septum. It hardly seems likely that 
adenomyoma can be treated effectually with x-ray beyond the induction of a 
menopause; it appears from some of our obseiwations that eudometriomata do 
cease to cause disturbance and cease to grow after an x-ray sterilization. When, 
therefore, operation is contra-indicated or cannot be carried out completcl.y, it is 
permissible if not obligatory to resort to x-ray treatment. 

Tumors of the Ovary. — Tumors of the ovary whenever feasible demand 
operation. Cei'tain carcinomata, especially in children, as well as some of the 
round cell and angiosarcomata respond well to x-radiation. A number of suc- 
cessful cases appear in the literature. The ordinary cystadenomata are not 
radiosensitive. The dosage for a sarcoma localized in the pelvis but inoperable 
by reason of its fixation should be the same as in carcinoma. 

Great interest attaches to the treatment of a papillary carcinoma Avhich has 
metastasized and become disseminated over the peritoneum and produced 
ascites. In certain individual instances, x-ray like the radium pack ought to 
prove of gi-eat value. Owing to the widespread character of the trouble, a 
heavy dosage is contra-indicated; with careful broken doses, a shrinkage not 
infrequently follows with relief of obstruction and often with a cessation of 
the ascites. 

Pruritus Vulvae. — X-ray is of great A'alue here Avhen the disease is un- 
associated Avith leukoplakia, kraurosis, or an inflammatory eczematous condi- 
tion and not due to some detenninable general cause. There is a Avell-defiued 
tendency to recurrence. 

One ought not to give more than 30 per cent of an erythema dose at a sit- 
ting, with a low voltage, and a closed tube technique, to affect the skin 
principally. 

Chronic Pelvic Inflammatory Disease. — In a limited experience, we note 
some excellent results. The chief complaint is pain, especially at the men- 
strual period when the recrudescences occur. Pus is usually absent, but the 
patients are misei-able and some relief is imperatiA^e. The time-honored rest 
in bed, hot douches, and general measures are adjuvants.’ It is evident that 
x-ray cannot relieve adhesions, but as a matter of experience Ave find that AA'hen 
menstruation ceases the pain often disappears also, and that partially incapaci- 
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tated women, are restored to their normal activities. The principle involved 
seems to he that the cessation of menstruation, hy plotting the pelvic organs at 
rest, affords the opportunity for recuperation. When the menopause is near, 
a full sterilization dose should he given j in younger women, a partial or 
temporary sterilization should he attained. It is important here to use frac- 
tional dosage, say one-tenth of tlie erythema dose at each sitting, which we find 
is well borne and apparently wdthout the risk of stirring up the infection. A 
heavy dosage risks a severe reaction. 

Tuberculosis of the Tubes and Ovaries. — Tuberculous infections of the 
tubes, ovaries, and peritoneum are gi-catly benefited by x-radiation. While 
the tubercle bacillus in vitro is hard to kill even by very heavy treatments, 
tuberculous lesions in all parts of the body are favorably influenced by local 
radiations of a mild character. The x-ray treatment should not be over 20 
per cent of the erythema dose and should be given fractionally. In conjunction 
with the x-ray, ultraviolet light treatment, fresh air, adequate food, and all 
the other methods applicable in general tuberculosis are invaluable. The 
effect on ascites and on general health is striking and compares most favorably 
with operative results. 



CHAPTER XLVI 

PREXJMOPEEITONEAL EOENTGEROGEAPHY— A DIAGNOSTIC AID 

Eeub35N" Peteeson 


GENERAL CONSIDERATIONS 

CONTRA-INDICATIONS 

TECHNIQUE 

VALUE 

SUMMARY 

General Considerations, — Diagnostically, the gynecologist is more fortu- 
nate than -workers in some other special fields; by abdominovaginal and 
ahdominorectal bimanual examination he can palpate the uterus, its appendages, 
and the other pelvic contents, noinnal and abnormal, and by the history and 
by experience gained in many bimanual examinations he is usually able to 
malie an approximately correct diagnosis. However, there are not a few 
instances where he is left in doubt concerning the exact status of the pelvic 
organs. For example, the appendages may be covered by exudate and bound 
so closely to the pelvic walls that the examining finger slides over but fails 
to locate them. Neoplasms may be palpable bimanually, but there may remain 
a doubt as to their relations to the uteras and its appendages. 

In a recent study of the relative accuracy of clinical versus pneumoperitoneal 
pelvic roentgenographic diagnostic methods, it appeared that while old clinical 
methods are usually satisfactory and superior to roentgenography, the latter 
method is sometimes best in that it demonstrates lesions unrevealed to the edu- 
cated finger. 

Under such conditions, pneumoperitoneal roentgenogi’aphy proves a val- 
uable diagnostic aid ; a correct picture of the pelvic contents is obtainable, and 
sight added to touch furnishes the correct diagnosis before an operation. Again, 
surgery may be avoided, a desideratum in these days of unnecessary operations. 

Wiile relatively new, roentgenography following the introduction of gas 
into the abdomen has advanced to the point where we are able definitely to 
state what can or cannot be accomplished by its use. Furthermore, let it be 
clearly understood that this procedure does not supplant other time-honored 
diagiostic methods. It is simply an additional means of diagnosis: not a 
routine procedure, but one to be held in reserve in case the diagiosis is in 
doubt. 

Before the gynecologist adds pneumoperitoneal roentgenogi'aifijy to his diag- 
nostic aimamentarium, he must associate himself with a skilled roentgenologist 
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interested in the new work and willing to develop a technique for good films 
to he interpreted con-ectly. It is easier to secure good films than to interpret 
them, but with good team work, especially when the roentgenologist can be 
present at any subsequent operations and obseiwe in situ the stnictures he has 
just studied roentgenogi-aphically, much can be accomplished impossible to 
either specialist alone. 

Contra-Indications. — ^While it is an adjuvant in doubtful diagnosis, it must 
not be thought that even this entire ginup sliould be subjected to gas inflation, 
for gas inflation of the abdominal cavity is contra-indicated in acute inflamma- 
tion of the pelvis or abdomen ; in case of doubt, no gas inflation should be used 
where there is an elevation of temperature or increased leukocyte count after 
a bimanual examination. This nile holds whether the gas is introduced 
through the abdominal wall or through the uterus and tubes. 

It is also contra-indicated in those who have a circulation impaired by 
organic heart disease or Avhere an abdominal pelvic growth plus the gas by 
pressure on the diaphragm may embarrass the heart. 

It is also undesirable in highly neurotic women where even a bimanual 
examination is badly borne or, often, even impossible or valueless by involun- 
tary contraction of the abdominal muscles. Such patients become panic-stricken 
and utterly unable to cooperate in securing a good film. 

Technique. — The tccliniquc of a gas inflation antecedent to roentgenography 
is easily acquired by the g^mecologist accustomed to other more elaborate 
techniques. 

Oxygen, used at first for gas inflation, was abandoned because of its slow 
absorption, occasioning objectionable discomforts. Carbon dioxid, on the 
other hand, just as effective, has the advantage of speedy absoi-ption no matter 
how great the distention, and its discomforts rarely last over a half hour. In the 
latter case, the films must be taken quickly, or the fluoroscopic examination 
made rapidly, before the absorption of the gas. 

Many inflations have shown that the oxygen or carbon dioxid gas purchased 
in the ordinary tanks contains no pathogenic bacteria. In fact, antecedent to 
any experiments wdth gas inflation, it wns found that gas cultured as it issued 
from needle or cannula showmd no giwvths. 

The only essential preparation is the emptying of the lownr bow'el and the 
bladder; if this is omitted, the film will be obscured by bow'el distention (feces 
or gas), and the full bladder wall greatly interfere with film interpretation. 
It is not necessary to give morphin or another narcotic beforehand. If a 
sedative seems imperative, it wall be best to forego taking the film. 

A simple table is used which can be tilted dow'mvard, to free the pelvis of 
its coils of bow^el and show^ the pelvic structures, Figure 741. The proper 
inclination of the table at about 20 degrees is showm wuth the frame and the 
plate holder. Insufficient inclination fails to shoAV gas in the vesico-uterine 
pouch and the anterior surface of the uterus is not Ausible. Too gi’eat inclma- 



PISTEUMOPEEITO^TEAL EOEETGEE'OGEAPHT 007 

tioii restricts the exposure of the posterior culdesac which is then overshadowed 
bj the posterior surface of uterus and the appendages niaj' not appear. 

The x-ray apparatus is placed aboA^e the sacnim and the ray passed down 
the long axis of the pelvis perpendicular to the film. An 18-inch square of 
opaque fabric with a 6-inch circular hole cut from its center is laid on tlie 
patient’s buttocks to serve as a diaphragm. 

The Eubin apparatus for ascertaining the patency of the fallopian tubes 
may be used to regulate the floAv of gas from the tank after the pressure has 



Fig. 744. — Coreect Pneusioperitoxeuxi of Pelvic Organs and Proper Po.st0re 

FOR Skiagraji. 


been reduced. This both regnlates the pressure and measures the amount of 
gas entering the abdomen and shoAVs under AA'hat degree of pressure it enters. 
Whatever type of apparatus is used, it is essential that the gas shoAild enter 
under Ioav pressure and that no more than 100 to 150 c.c. should flow in per 
minute, obAuating pain and discomfort. 

No matter how slowly the gas is injected, the patient aauII begin to complain 
of discomfort after about TOO c.c, have entered the abdomen. As this is hardly 
enough for a good film, it is necessary to encourage the patient to stand from 
800 to 1,000 c.c. While the discomfort is not compai’able to the pain and 
distress of an abdomen distended by 2 liters or more of gas, it is enough to make 
the diagnostic procedure decidedly unpopular and to limit its use to eases of 
necessity AA'here the diagnosis is in serious doubt. 
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The strictest aseptic technique, including sterilization of instruments, prep- 
aration of abdominal M'nll and Amgina by iodin, and the use of nibber gloves 
is maintained. The gas is passed into the pelvis and abdomen preferably by 
the transuterine route by Eubin’s technique. If the tubes are closed or if 
there is any purulent or bloody uterine discharge, the transabdominal route 
must be used. The gloved hand seizes a fold of the abdominal wall and 
without anesthetizing the skin a lumbar puncture needle is thrust through the 
skin down to the fascia, then through the latter and the peritoneum. Unless 
there arc bowel adhesions to the abdominal wall, the place of choice for the 


puncture is in the midline 
just below the umbilicus. 
Experience in some hun- 
dreds of cases shows that 
there is no real danger of 
puncturing an intestine. 
When' sirfficient gas has 
entered the abdominal or 
pelvic cavity, the needle 
or cannula is withdrawn and 
the patient placed prone on 
the inclined plane and roent- 
genograms taken in stereo. 
She then remains in this po- 
sition until the carbon di- 
oxid gas is absorbed, usually 
about a half hour. Assump- 
tion of the upright or even 
horizontal position before 
the partial absorption of the 
gas may cause distress and even vomiting from the pressure on the diaphragm. 

Where pregnancy is suspected, the transabdominal route is preferable for 
the gas iiidation. However, in case of an error in diagnosis, the gas being 
passed by the vaginal route, no gneat harm results, as often shown when 
the gas has passed through the uterus and fallopian tubes of a patient, 
whose pregnancy was demonstrated by subsequent history, without untoward 
results. 

Value. — If there are no pelvic adhesions, the tilting of the pehds after the 
pneumoperitoneum will suffice to remove all bowel coils from the pelvis except 
the rectum and lower sigmoid. If the ray is well directed, optical cross 
sections of the pelvic organs or new growths within the pelvis will appear 
on the film. Usually, unless drawn to one side by adhesions or displaced by a 
neoplasm, the uterus will appear as two cross sections, one of the body and one 
of the isthmus or supraceiwical portion. It has been demonstrated that the 



Pig. 745. — Cunoxio BitATERAt, SAuriNGms ; Kight 
Hybrosalpinx; Patcxt Lept Tore. (R. S. Cron.) 






970 


GYNECOLOGY 


latter portion of tlie uterus, as shown on the film, extends more into the broad 
ligaments, that is, laterally, early in pregnancy, rendering possible a diagnosis 
of this condition soon after the first missed period, or as early as the sixth week 
of gestation — a valuable diagnostic sign early and late in sexual life. In a 
number of instances young girls with irregular menstrual periods and exposed 
to pregnancy have been shown nonpregnant by the absence of this enlargement 
of the isthmus. At the opposite pole of sexual life, also with irregular 
menstruation, women Avho have had their families and are apprehensive because 
of missed periods can be reassured long before the time when signs of preg- 
nancy can he made out by 
the examining finger or be- 
fore fetal bones are demon- 
strable. Again, repeatedly, 
enlargement of the isthmus 
has detennined the diag- 
nosis of an early pregnancy 
in a fibroid utenis. 

Varying degrees of bi- 
cornuate utenis are well 
shown by stereoscopic pelvic 
roentgenogi-ams, thus solv- 
ing some puzzling cases and 
revealing what appeared 
upon bimanual examination 
to be an appendage, part of 
a bicornuate uterus. 

Ute r i n e in’egnlarities 
are also easily demonstrated 
on the stereoscopic pelvic 
roentgenogram. TVe often find it easier to demonstrate slight irregularities due 
usually to fibroids than to be sure of their presence by bimanual examinations. 
Intramural fibroids often undetectable by the examining finger in a uterus 
not much enlarged are plainly seen on films. 

With the proper inclination of the table and frame, the ovaries and tubes, 
if nonadherent, drop forward and appear on the films. It is usually per- 
fectly possible to differentiate between an ovaiy of normal size and one 
enlarged and adherent. In fact, salpingitis in all stages from slightly enlarged 
and adherent tubes to larger tubes with pus formation can be made out with 
but little practice from a study of the stereoscopic pelvic films. 

Summary. — 1. Bimanual pelvic examination and pelvic pneumoperitoneal 
roentgenography ai’e supplementary and not antagonistic. Generally a diag- 
nosis suificiently accurate is made bimanually. Each method has its value, but 



Fig. 748. — Bilateral Turo-ovarian Disease with 
Closed Tuhes. 

Correctly diagnosed by bimanual oxaniination during 
posterior colpotoni3’. (R. S. Cron.) 
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occasionally where .the diagnosis is obscure, pnenmoperitoneal pelvic roent- 
genogi'aphy is an extremely valuable diagnostic aid. 

2. To get the best results, it is essential for the gjmecologist to cooperate 
with a skilled, enthusiastic roentgenologist. 

3. It is contra-indicated in the presence of acute abdominal or pelvic in- 
flammation or in patients with impaired circulation or in certain types of 
highly neurotic women. 

4. On account of the rapid absorption of carbon dioxid gas and the equally 
rapid subsidence of the diseomfort due to the inflation, this gas is preferable 
to oxygen. 

5. Excessive quantities of gas cause great pain and discomfort. Aboivt 
1,000 C.C. of gas are sufficient for good roentgenograms. 

6. Under the most favorable conditions it is accompanied by a certain 
amount of discomfort and even pain; hence it is not a routine method but 
should be reserved to clarify doubtful diagnoses. 

7. With good technique and good judgment in selection of cases, it is 
without danger, wffiether the gas is passed by way of the uterus and fallopian 
tubes or by the transabdominal route. 

8. Experience enables the observer to diagnose "with great accuracj^ path- 
ologic changes in the uterus and its appendages. 

9. It is possible to discover pregnancy through changes in the isthmus 
(lower uterine segment) at a much earlier period than by any other direct 
method. 
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ULTEAVIOLET EADIATIOE’ 

Egbert E. Fricke 

Ultraviolet radiation is at present enjoying a notable reerndescence of in- 
terest in the treatment of many conditions, bnt except as a general tonic, little > 



Tig. 749. — Two Types of ]W\ciiinfs iok Ultraviolet Therapy. 

At left is air cooled quartz light appaiatus. At right is water-cooled quartz light appa- 
ratus, in which quartz rods are fitted. 

has been demonstrated concerning its value in gynecology. The ultraviolet 
rays lie in the spectram between ordinary light and x-rays. They have a 
marked dermal efPect with but feeble penetration. The therapeutic range is 
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from 4,000 to 1,800 Angstrom units; in the laboratory, however, it is possible 
to produce them as short as 200 Angstrom units. These rays are found in solar 
radiation at high altitudes but at sea level are almost completely filtered out 
by the air. The best apparatus used for their artificial production is the mer- 
cury quartz arc, quartz being used since ordinary glass completely absorbs 
these rays. A notable quantity of the rays is obtainable from the ordinary 
carbon arc used in electric lighting. 

Ultraviolet light seems to activate the body and make possible a greater 
utilization of calcium and phosphorus. Its use in rickets, tetany, and fractures 
is based on this, and its value in hay-fever is associated with the same prop- 
erty. Together with liver feeding, rest in bed, and iron, it forms a valuable 
treatment for the secondary anemias, due to bleeding, in g}mecological cases. 
It is much less valuable than x-ray in treating pruritus vulvae, hut as it is quite 
harmless, it is always desirable in obstinate cases to give it a chance and one 
is sometimes agi'eeably surprised by the result. 

The water-cooled applicators which can be used in the vagina or even in the 
cervix may prove of valiie in chronic vaginitis and cervicitis — a hope justified 
by the well-known bactericidal power of the rays. 

Overdosage does not entail the serious consequences following an overdose 
of x-ray or radium, but it does cause an unnecessary, painful, superficial burn 
which heals in a few weeks. It is, therefore, important that the operator 
sliould learn the erythema dose of his own machine before treating patients, 
and having established this that he should keep within this limit. One must 
remember that quartz lamps in use gi-adually vitrify and transmit smaller and 
smaller amounts of the desirable rays until they are finally as impervious as 
lead glass. There are a number of convenient apparatuses for measuring the 
actual amount of ultraviolet light emitted, and in a well-organized laboratory 
the lamp tubes az’e frequently tested. 
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Gonosriiea 

Urethritis 

Infection of Shene’s and Barth oliids Glands 

Undo cervicitis 

Salpingitis 

Nonspecirio Infectious Diseases 
Chronic and Cystic Cervicitis 
Infected Sinuses and Fistulas 
Pruritus 

Chancroid; Venereal Warts; Verruca acuminaia 
New Growths 
Vulva, Clitoris, Vagina 
Cervix Uteri 
Papilloma 
Carcinoma 
Urethra 

Caruncle, Including Prolapse of Mucosa and Granuloma 
Polyps 

Carcinoma and Sarcoma 
Bladder 

Papilloma, Papillary Carcinoma, and Sqtiamous Cell Carcinoma 
Ulcer 

Dysmenorrhea 

Urinary Tract Treated with Medical Diathermy 
Other Operations 


GENERAL CONSIDERATIONS 

High frequency electric currents are finding a definite place in medical 
and surgical gynecology, coordinate with a larger field in general surgery. As 
the matter is new we dwell briefly upon the types of currents used, referring 
to the literature cited for a more detailed account (G. E. Ward, J. Am. M'. Ass., 

1925, 84; Med. J. and Bee., 1925, 121), 
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Currents. — Three types of current are available, the damped monopolar 
of Oiidin, the damped bipolar of d’Arsonval, and the undamped bipolar cur- 
rent from three-electrode vacuum tubes (radio tubes) of the acusector (endo- 
thermhnife of G-. A. Wyeth) (Am. J. Elecir other ap. & Radiol., 1923, 41 ; Ann. 
Swg., 1924, 79). Eecently apparatuses have been made to yield a cutting 
eiuTent (acusector) without the three-electrode vacuum tubes, by a very finely 
adjustable spark gap which when almost closed gives a low peak voltage, with 
oscillations approximating the continuous undamped current from the radio 
tubes. The rapidity of these oscillations results in one beginning before the 



Fig. 750. — Three Types of Acrn's 'Electboves Used in Teeatment of Lesions op Vcjlva, 

Urethra, Vagina, and Cervix. 

The lowest is shorter and used to make incisions with acusection current. It is fitted 
with adjustable tip for the interchange of needles. Shield is pulled backward to show method 
of attaching wire. 

preceding oscillation has faded out, so that although the spark gap cun*ent is 
damped, its efficiency for cutting is equal to that of the radio-tube current. 

Technique. — Two principal types of active electrodes are in use — the nee- 
dle, Eigni’e 750 and 751, first described by E. E. Cook (Med. Rec., Dec., 
1907, 72), and later extensively used by W. L. Clark and G-. A. Wyeth, and 
the blunt (button, spherical, and olivaiy) electrode of E. Doyen (Surgical 
Tlm'apetdics and Operative Teclmic, 1920), B. 0. Corbus and V. J. O’Oonor 
(Budhernvy in the Treatment of Genito-XJrinary Diseases ivith Especial Ref-^ 
erence to. Cancer, 1925), G. K. Kolischer and H. Katz (J. Am. 21. Ass., 1922, 
78; JJrol. £ Cntan. Rev., 1916, 20)f and others. We use constantly the shaiqi 
needle electrode under accurate conti’ol and continually in sight. With this a 
variation of current is obtainable from the minutest, almost invisible, spark to 
a lightninglike explosion in massive tumors for rapid destruction. For treat- 
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ment througli cystoscope, proctoscope, or vaginal speculum, various sizes and 
shapes of needles are used in suitable bandies as shown. 

The inactive electrode is a flat piece of lead foil, a piece of heavy wire 
mesh, or sheet copper covered with asbestos and linen, or a heavy piece of felt 
covered with a perforated malleable metal. The best general size is 8 by 12 



Fig. 751. — Electkode Useo in Tbeating Tumoks op Bladder through Open-Air Kelly 

Cystoscope. 


inches. The pad is thoroughly moistened (plain lead foil is covered with 
soap suds) and brought into close contact with buttoehs or shoulders. 

A strict aseptic technique is obseiwed in using the active electrode. The 
concentrated current sterilizes the adjacent tissues but contamination may 
come from handles and wires leading to the electrode unless carefully ster- 
ilized by boiling or soaking in carbolic acid and alcohol. 
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The active needle electrode becoming gummed with coagulated debris is 
best cleansed with a steel or brass wire sponge. 

The operative technique may seem simple at first, but the best results call 
for time and study. 

The tissues are desiccated or dehydrated by the monopolar Oudiu current 
in one of two ways: By playing a spark over the surface of the diseased area 
for a supei-ficial effect, or by plunging the needle in for a deeper destruction 



where it is held until the tissues are whitened, when the adjacent areas are 
treated. The .depth of the dehydration penetration depends upon the depth 
of the insertion, of the needle, the strength of current, and the duration of the 
application. 

In using the more rapidty destructive bipolar coagnlation cuiTeut the nee- 
dle is thrust in at various places until the entire diseased area and a suiTound- 
ing zone of apparently normal tissue are thoroughly treated. There are three 
fiuidamental principles involved: 

1. Thoroughness of treatment. All of the disease must be destroyed with 
the least injury to normal tissue. Care must be taken not to trespass too far 
into the unaffected tissues as sloughing always extends beyond tlie visible area 
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treated. While it is best to finish at a single sitting, it is also possible to treat 
any areas overlooked on one or more subsequent occasions mthout fear of 
causing dense scar tissue as in repeated applications of x-ray or radium. 

2. Dry surface. Continued hemoiThage indicates insufficient treatment 
and remaining vitalized tissues and a probability of recurrence. 

3. Circumvallation, a principle advocated particularly by Clark and 
Wyeth, is an important detail. A zone of coagulation is first thrown around 



Fig. 753. — Desiccating Effect of Cuhuent; Cells Dehydkated, Elongated with Spixdle- 
siiAPED Nuclei, Have Not Lost Their Outlines. 

the growth, and if possible beneath it, cutting off the surrounding blood and 
lymph channels, when tissue can safely be taken for diagnosis, followed by the 
coagulation of the entire tumor which is next removed as a sterile piece of 
dead tissue. 

Tinder this current a white coagulum is formed by the tissues as the fluids 
boil up and leave a tough dry mummified mass. A continued application of 
the current carbonizing the tissue should be avoided as it prevents the pene- 
tration of both cuiTent and heat (Wm. L. Clark, J. Am. M. Ass., 1914, 63; 
Wm. L. Clark, L D. Morgan, and E. J. Asins, Radiology, 1924, 2). Powei’ful 
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bipolar coagulating currents must be used with great care in the neighborhood 
of large vessels. The slightest touch of a lajge vein or artery hy the needle 
instantly damages its wall with immediate or subsequent dangers. To "uard 
against secondary hemorrhage the patient must be watched and the wound kept 
sterile with a hypochlorite solution to keep the slough hard and adherent until 
well separated, when the vessels will be thrombosed. Immediately after thor- 
ough desiccation or coagailation the dead tumor maj^ be removed with a curet, 



Fig. 754. — Coagulation of Tumok Cells into Homogeneous, Granulak T^Iass by nEAiw 

Bipolar Current. 


scalpel, or scissors, but preferably, in most instances, with the acuseetor. re- 
quiring no exchange of instrument and hastening the procedure. The liability 
to secondary infection is lessened by the sterilization of all infected areas by 
the intense heat, by handling entirely with forceps, and by using few or no 
ligatures or sutures — appropriately designated a ‘Tnife and fork operation.'' 
Electrothermic operations are remarkably free from pain, as the nerve ends 
are destroyed and the new scar tissue is pliable and soft, avoiding constriction 
of the new nerve terminals. 

The acuseetor is a powerful instrument in skilled hands, not to he taken 
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up carelessly. A new surgical touch is necessary, quite diiFerent from the 
‘'pressure touch” of the skilled hand Avhieh has for ages wielded the scalpel. 
Eor perfect cutting with the radio-tube current there must be a slight arc 
between the tip of the needle and the tissue — ^pressure obliterating this arc is a 
common fault. 

It is best to clamp larger vessels before cutting and ligating. 

In the medical use of high frequency currents (medical diatheimy) there 
is no tissue destruction, while the temperatures in the tissues are raised suf- 
ficiently to increase the blood supply, relax muscles, relieve pain, and in some 
instances to destroy infecting organisms, notably the gonococcus. The heat is 



Fig. 755. — Corrus TiiF.RMoniORE Con.sirts of Thin KicKnr.-pi.ATni) Surxi, (.-1) Closed at 
One End, jMeasuiung 5 I\Iilli.mi;ti:ks in Diajieter; a JIard Kurber Shield { B ) jMeasur- 
iNG 15 Centisieters by 1 Ce.\timeti:r, Ls Attached. Aleowing an E.ytension of 4 
Centisieters for In.sertion in Uterus; an Insulated Terjiinal {(7) for Attachment 
OF Cable, Supplyi.ng Current; I’iiermometer {D) Inserted to Full Depth of Shell 
AND Readings Taken froj: Exposed Portion. 

The greatest accuracy is necessary in constructing instrument to insure its proper per- 
formance. Any small diathermy machine capable of supplying SOO to 1,000 milliamperes will 
produce heat enough to aiiply thermophore. (Corbus and O’Conor.) 


developed at a point within the body by the passage of high frequency cur- 
rents between large electrodes placed on opposite sides, avoiding temperatures 
lethal to the body cells. A similar effect is secured with a smaller “active” 
electrode placed in a cavity (cendx or urethra) concentrating the cun’ent m 
the adjacent tissues. The temperature must not be high enough to destroy the 
surrounding tissues, determined by the careful regulation of the current and 
the measurement of the temjDerature of the tissues. 

Surgical diathermy by contrast, as first shown, destroys the tissues by the 
concentration of the current in a small electrode-needle or small disk, the 
great increase in the amount of current flowing through the small area covered 
hy the needle or disk raising the temperature far above the lethal for human 
cells. Doyen reports 500° C.-600° C. working with beef; Ward and West 
found that a current of 700 milliamperes for one minute of time caused a rise 
in temperature to 70°-80° C. at a distance of 1 centimeter from the needle 
(unpublished). 
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The action of medical diatheimy is not wholly clear for while many clin- 
ical facts reported support the dictum that high frequency currents passing 
through the body between the electrodes do raise the temperature deep within 
the tissues, the experiments of C. F. Bowman (J. Badiol, lt>25, 6) seem to 
show that this is only true in a homogeneous medium and that in tlje body, 



Fig. 756 .— Effect of Acusectiox (Endotiierm Kxife) Cukre.xt. 

>7010 thin line of carbonization at edge, with wider zone of desiccation and coagulation 
beneath. Depth of these two zones is 0.1 millimeter. 

with tissues varying widely in their electrical conductivity — hone, connective 
tissue, blood-vessels, muscles — it is impossible to raise the temperature ot 
deep-seated organs to any marked degi’ee. 

Histology. — Desiccation (monopolar current) dehydrates and reduces tlie 
tissues to a dry whitish material, under the microscope, furnishing elongated 
ond spindle-shaped cells with drawn-out nuclei. Figure 7o3. The bipolar cur- 
rent coagulates the cell proteins into a homogeneous mass, the connective-tissue 
stroma being converted into an eosin-staining hyaline material and the blood- 
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vessels being filled with clotted blood, often with walls destroyed and included in 
the structureless mass, Figure 754. 

The current of .the aciisector cuts by molecular disiiitegration due to the 
bombardment of the molecules by the equal oscillations of the undamped cur- 
rent and breaks them down into their ultimate constituents, forming on the 
edge of the incision fine particles of carbon in a slightly brownish coat, under 
the microscope constituting a tiny black line along the cut edge, backed by a 
thin layer of coagulation. Figure 756. Both these layers measure but 0.1 
millimeter in thickness, not enough to prevent primary union. 

DISEASES TREATED 

Infections. — Gonorrhea '. — In view of the high susceptibility of the gono- 
coccus to heat and the enhanced penneability of this agent as compared with 



Fig. 757. — Tiikujiopiiorf. i>' Treatment of Deseases of Female Urethra. 

Inactive electrode may be placed beneath buttocks or over suprapubic region; mesh belt 
is preferable. (Corbus and O’Conor.) 

chemicals, it would seem to be the means par excellence for destroying these 
organisms. In this connection it wall be of interest to recall the ‘‘spontaneous 
cures’^ which occur in males when an epididymitis or prostatitis has^ been 
accompanied for a number of hours by a temperature of 102°-103° F. Gono- 
cocci frequently disappear permanently from the urethra during respiratory 
infections, and the same observation has been made during the pyrexia of 
typhoid. The gonococcus is instantly destroyed at a temperature of 113° F. 
(45° 0.) or at 104° F. (40° 0.) prolonged for six to eight hours. B. 0. 
Corbus has had a wade and favorable experience in treating gonorrhea with 
high frequency currents in both male and female. 

His thermophore. Figure 755, admirably supplies a regulated heat within 
the tissues of the urethra and cervix under accurate control. A themiometer 
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fiiniislies readings to be taken from time to time. The tliermopborc itself is 
the active electrode while an inactive one is placed as a band around the buttocks 
and the pelvis. 

U r e t h r i't i s. — The thermophore is inserted into the urethra and held 
in place by a clamp, Eigan’e 757. If no pain or tingling occurs at a tempera- 



Fig. 758 .— APPLICATIOIS' of DrATHEKSIV lA- GOA-OREHEAL E^'DOCER^^CITI.S. 

Inactive electrode may be placed alternately just back Smaller 

sacrum. Large mesh belt prekrable. Cervical thermopbore is active "^treo 

active electrode localizes heat directly around it. Theimometcr 
of heat in tissues immediately surrounding electrode. { Corbus and U C ■) 


hire of 112°-113° E. (44.5° C.-45° C.) the application should be continued 
for thirty minutes, when the current is gi’adually decreased oiei a peiiod 
two to three minutes. 

The sedative effect is gratifying; on an average the gonococcus f n appeara 
from the urethra after one or two applications. Three tieatrnents are int 
sufficient. After diathermy treatment a para-nrethial infection n i 
likely, occurring in hnt one of forty-one treated by Corhus and 



984 


GYNECOLOGY 


Infection of Skene’s and Bartholin’s Gland s. fine ' 

needle used as the active electrode is inserted into the gland and a weak current 
turned on and continued until the surrounding- tissues are whitened and dried. 
If the infection is more extensive and the gland enlarged the needle point should 
be moved about to form contacts Avith the iuA^olved tissues. We'haA^e used this 
satisfactorily also in nonspecific infections. 

If the glands are swollen and contain pus make a free incision under local 
anesthesia and evacuate the gland and destiuy the interior Avith desiccation. 

Endocerviciti s. — The inactiA'e electrode is adjusted as in urethral 
treatments AAnth the cerAux well exposed and the metal end of the thermophore 
inserted into the canal up to the hard rubber sheath and held there, Eigure 758. 
A mild current is turned on and gradually increased until the thermometer regis- 
ters 116°-117° E. (46.5°-47° 0.) at AAdiich point it is stabilized and continued 
for thirty to forty minutes. This type of treatment is useful in acutely inflamed 
as Avell as in chronic gonorrheal cervices. 

The treatments are continued until the gonococcus is absent in fiA’-e successive 
smears after AAdiich the patient returns tAviee a month for obseiwation, one beiug 
made forty-eight hours after cessation of the menses. If no gonococci are 
discoverable during the first tAvo months, an endocendcal application of 5 per 
cent silver nitrate solution is made and smears taken twice during the Aveek 
foIloAving; if these are negative the patient is declared AA^ell. Such a method is 
contra-indicated in. pregnancy, or in the presence of suppuratiAn pehne inflam- 
matory changes (Corbus and O’Conor). 

Salpingiti s. — j\redical diathermy is here used as an adjunct to 
the usual methods of treatment. The customary medical procedures are carried 
out Avith the addition of a through and through diathermic treatment. The 
flat electrodes, 6 by G inches, are used, one over the suprapubic area and one 
over the sacrum. The first treatment is giA’-en for forty minutes using a maxi- 
mum of 750 milliamperes. The eftect should be promptly and distinctly 
beneficial. Any increase in pelvic pain or an immediate elevation of more 
than one degree of temperature contra-indicates further diathermy for a time. 
If the tubes drain through the cervix the results ought to be uniformly favor- 
able. Acute inflammations of the uterine adnexa contra-indicate intracervical 
or intra-uterine treatments (Corbus and C’Conor). 

Corbus and C’Conor continue: “Chronic salpingitis gii^es uniformly good 
results AA'hen treated by diathermy alone. Increased vascularity and free drain- 
age undoubtedly account for these results rather than the direct bactericidal 
effect ... in a series of thirty-five tabulated cases Ave have obtained complete 
relief without resorting to surgical measures in a single instance. In these 
cases’ through and through diathermy is alternated with endoceiwical applica- 
tions.” 

Nonspecific Infections Diseases . — C hronic and Cystic Cervi- 
0 i t i s. — This can be treated by bipolar electrothermy, the active needle elec- 
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trode being thrust into the cervix at various points until the diseased area is 
tlioronghly coagulated. The dead tissue can then be curetted avav or removed 
by acusector or scissors and the base desiccated to stop any oozing, or it may be 
left to be thrown off. We believe, however, that cauterization vitli a hot 
copper cautery is less likely to be followed by hemorrhage. 

Infected Sinuses and E i s t u 1 a s. — When located about the 
cervix or rectum, these are obliterated by the electric current, a long sharp 
electrode sterilizing the infection and promoting the giuwth of healthy granula- 
tions to fill the defect. In treating fistula, in ano the whole tract is first laid 
open with the acusector for thorough drainage, and the monopolar, or, if the 
disease is extensive, the bipolar current applied to sterilize. 

Pruritus. — ^After excluding constitutional causes, one uses a spark, 
governed by the extent of the disease in the depths of the tissue. The active 
pointed monopolar electrode is playud over the surface until it presents a white 
desiccated appearance. If the disease is deep-seated, the needle should touch 
or slightly penetrate the skin; the duration of application is shortened by using 
a flat disk as an active electrode and treating larger areas at a time Avith the 
instrument in contact wdth the skin. 

The after care consists in daily applications of an antiseptic salve, such as 
a 1 per cent yellorv oxid of mei’cury or mercurochrome ointment, until tho 
desiccated tissue becomes detached and replaced b}^ normal epithedium. 

Chancroid; Venereal Warts; Verruca acuminata. — 
Venereal warts and small benign genital tumors are destroyed quickly ami 
effectively by the desiccating current, with little if any scarring. Thcj'c aiu 
BCAural good ways of treating small gTowths. The direct incthod is to ajvjfly 
the monopolar current and keep it in contact until the tumor is white friua the 
dehydration. By the indirect method the patient grasps a tubular electrode or 
lies on a pad, wdiile the operator touches the diseased area witli a needle, tin; 
current passing from the patient through the w’art to the needle witli the 
operator acting as a condenser ; with the concentration of the cm'reut in needh. 
and wart, all the destruction goes on in the tumor. 

New Growths. — Vulva, OUtoris, and Vagina . — Benign tumors yield quickly 
to desiccation or coagnlation with a resultant soft pliable scar. I ibromata, 
lipomata, papillomata, wmrts, and moles are easily eliminated with a mono- 
polar current; if the growth is large, the bipolar is necessary, llic diicct 
or indirect method as described may he used with local anesthesia. 

Sinclair Tausey (J. Am. ill. Ass., 1926, 86) describes the removal of small 
skill tumors without anesthesia and without pain; if the tumor is pednueiihue, 
clamp it lightly at or near its base and apply the active electrode to its distal 
portion when the current (mono- or hi-polar) traverses the insensitive grouth. 
A curved pair of forceps (Tausey baffie) is so placed on flat tumors tlmv the 
growth rests between its jaws, while the active electrode is applied ar the center. 
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With a bipolar current the forceps in 
the operator’s hand completes the cir- 
cuit ; the monopolar current is 
gi-ounded by the forceps through the 
operator. 

In destroying sarcoma or a carci- 
noma, Figures 759 and 7 60, one must 
use a heavy desiccation or coagula- 
tion current with the patient under 
general anesthesia or sacral block. 
The tumor is circumvallated and un- 
deiunined if possible with a wall of 
coagulation, then treated directly 
with the strong current and the dead 
tissue removed with curet or acusector 
and the base desiccated to assure 
thoroughness and dryness. Sterile 
dressings are applied during conva- 
lescence. In vaginal tumors, use 


douches to control infection. A hypochlorite 
solution is an aid in dissolving the slough 
though often irritating; yellow oxid of mer- 
cury, 1 or 2 per cent, or mercurochrome oint- 
ment, 2 per cent, suffices to keep the Avound 
clean. 

In treating malignancy it is often well to 
combine radium with high frequency cur- 
rents, in more massive tumors implanting 
emanation seeds and applying the current a 
few days later. This insures a higher per- 
centage of cures. A stronger radium trea1> 
ment is in order as the electrothermic opera- 
tion prevents the painful, sclerotic, slowly 
healing scar following heavier radiations. 
The glandular areas draining the disease 
should also receive heavy prophylactic appli- 
cations of radium or x-ray. 

Clark and Wyeth believe that the ray 



Fig. 760. — Same as Figure 759 after 
Treatment with Electrodesicca- 
TiOH (Monopolar Endothermy) 
UNDER General Anesthesia. 

Patient catheterized for three or 
four days following operation to pre- 
vent infection and kept in bed several 
more days to be cleansed by a nurso 
after each urination. 



Fig. 759. — Carcinojia of Vulva uefore 
Treatsient. 


No palpable glandular eiilargcincnt. 
(George A. Wj’cth.) 
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therapy sliould le limited to glandular areas, as the local lesions lieal more 
slowly when so treated. Our own experience is that the delay is but sli-dit 
and not detrimental. We have seen heavy radiation followed in a few davs 
by electrocoagulation ready for a plastic operation in a reasonable time after 
the eradication. E. E. Schreiner (Arch. Clin. Cancer Bes., 1925, 1) con- 



Fig. 761 , — Carcikoma of Cervix Uteri. 


eluding a discussion of thirty-one vulvar carcinomata treated by the three 
methods in combination, says, ‘‘The combination of implantation of the pri- 
mary lesion with seeds and at times seed implantations in the metastasos. with 
high voltage x-rays in addition, followed by electrocoagulation, is the method of 
choice for the comfort of the patient, as well as for the end results.” 

Cysts are readily treated by incision vdth the acusector, evacuation of 
the contents, a thorough desiccation of the epithelial lining, and drainage. 

Cervix Uteri . — P a p i 1 1 o m a. — The vagina is well-protected by retracting 
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the walla or by using a cylindrical glass or bard rubber speculum, when the 
tumor is grasped with a polyp forceps wbicb in turn is toucbed with the active 
electrode carrying a coagulating current following tbe principle of G. E. Ward’s 
technique for hemostasis without suture. The current is continued until the 





Fig. 7G2. — A. Electrode in Place Coagulating Carcinoma or Cervix. 

B . Involved Area after Coagulation. 

C. Implantation of Radium Needles arove Coagulated Area. 

D . Tube of Radiuji Emanation Inserted into Cavity, Remaining after 
Coagulated Tissue Has Been Removed. 

pedicle is coagulated, after which the polyp may be left to drop oft' or is removed 
with the acuseetor, leaving a dry white surface. 

If the polj'p is sessile, a tonsil snare is used with advantage as the active 
electrode, removing the tumor as in Clark’s method of treating papillary bladder 
tumors. 

Oarcinom a, — Here radium is the chief curative agent. Sometimes, 
however, electrocoagulation is an excellent adjunct, especially when a large 
cauliflower growth fills the vagina, beautifully removing the massive excrescence 
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and leaving a flat or concave surface for the radium. lu intracervical diseafc. 
or when it is early and on the surface, it is a satisfaction to remove most of it 
and then to radiate in the cavity, Eigures 761 and 762. 

Urethra . — C a r u n c 1 e, Including Prolapse of u c o s a 
and G r a n u 1 0 m a. — The first rare and the latter rather common maladies 
are best treated by the monopolar high frequency current applied either -with a 
fine or a blunt electrode; our preference is for the former under local anesthesia, 
living the treatment in the office. There is 
little dysuria or discomfort while healing 
and the sear is not appreciable. 

In prolapse of the urethral meatus Cor- 
bus uses a flat electrode 3 'by 2 millimeters 
in contact with the mucous membrane, mak- 
ing the application radially in three to four 
equidistant areas. As the wound- heals the 
prolapse shrinks, and the meatus assumes a 
normal appearance. 

Polyp s. — Polyps at the external 
meatus are removable by using a clamp as 
the active electrode. 

Carcinoma and Sarcom a. — 

These are best handled by combining radium 
(implantation or topical application) with 
the current. The disease, usually at the ure- 
thral orifice extending backward, is access- 
ible and amenable to radium, while the cur- 
rent should be used to destroy the exuberant 

sloughing area, Eigure t63. Treated by implantation of radium 

Bladder. — ^Electrothermic methods in emanation and removed y 

, • ^ T . . later with electrocoagulation, holt 

gynecologj^ here find one of their most inter- pliable scar resulted. 

estiug and often binlliant fields. There are 

two methods of approach. Tlie most usual is through the open-air cy.stoscope 
with the patient in the knee-chest posture, using a hard rubber speculum as an 
aid to insulation, especially with the monopolar cuiTent which is easily short- 
circuited. 

Experiments of Corhus and O’Couor have demonstrated that bladder 
tumors can he thoroughly coagulated wdthout serious injury to the bladder wall. 
Tumoi’s involving the ureteral orifices can he devitalized by coagulation with 
needle or blunt electrode leaving a normal functioning orifice. Eigure 764. 

Papilloma, Papillary Carcinoma, and Squamous 
Cell C a r c i n 0 ni a. — Small papillomata are satisfactorily and quiel.K 
treated through the cystoscope with the desiccating current, vliik l.irg< - 
g^'owths call for bipolar coagulation,' Figure 765. A growth 1 centimeter or 





Fig. 704. — Diackaji Siiowia-g, ox Lgft, Ureteh Pas.sing through Bladder Wall with 
O sTiujt Obstructed by Papillo.va. Ox Right, Ureter Is “Burxed Back” by Diatherjiy 
Ixcludixg Removal of Papilloma, (Corbus and O’Conor.) ’ 



Fig. 765, — Teeatsient of Bladder Papilloma through Hard Rubber Opex-Aie Kelly 
Cystoscope, Using Monopolar or Bipolar Current. 

With latter, inactive electrode is strapped around pelvis. 
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more in diameter is first' circiimvallated with a line of coagulation and then 
treated centrally and the dead tissue curetted or left m situ. '' It is intercstiii'r 
^Iien the papilloma hangs from the base of the bladder or from a lateral wah! 
to drive the current through the pedicle, desiccating or coagulatin<r it, and so 
cutting off all nutritive blood supply and causing it to drop off in a feu days. 



Fio. 7CC. Clakk’s Method of Coagulating Pedicle of Bladdeh PAPn.LOiiA THr.ouGii 
SuPKAPUBic Incision, Using Tonsil Snake as Active Electrode. 

N'ote inactive electrode beneath buttocks. 

Great cai’o must be taken not to sbort-cirenit and burn the tvall tbruugb contact 
of the side of the tumor tvith the bladder wall. 

Suprapubic cystotomj^ is a better avenue of approach for large tumor.?, 
especially when the question of malignancy and the extent of disease is nndc- 
tennined, as well as in all flat arowths. Radium should alwavs Ixi used also 
us an adjunct. In extensive disease, especially in malignancy, hea\y externa! 
mdium radiation by the pack method or Ward’s cylinder technique is an indi.'- 
pensable adjunct, bringing relief and even cure to this formerly distressing 
group. 

Clark’s technique is preferable for sessile and papillomatous grov*th.=. 
J'igure 766. A tonsil snare embi*aces the pedicle snugly and with the bipolar 
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coagulating current the active electrode is applied to the handle of the snare 
and the current switched on while the loop of the snare is slowly drawn tighter 
the tissues being coagulated as they are divided. This is accomplished with 
little or no loss of blood, and with the avoidance of dissemination of viable 
cells over an open wound. 

U 1 c e r. — The results in the diathermy treatment of bladder ulcers are so 
gratifying and the technique so simple, that the current is quickly applied with 
little discomfort and no anesthesia. A monopolar (desiccating) current of 
fairly high amperage is applied by a long, well-insulated electrode inserted 
through an open-air cystoscope with the patient in the knee-chest posture. In 
the male, a water cystoscope is provided wnth an insulated ware as the electrode. 
The top of the electrode is applied to the surface until a w^hite zone of dried 
tissue appears about it and then moved to an adjacent area and so on until 
the entire ulcer is treated, appearing as a -piece of w'et blotting paper. The 
desiccated tissue is left to slough off leaving a clean, healthy gi’anulation to be 
covered by bladder mucosa. During the period of sloughing there is little if 
any inflammatory reaction in the surrounding healthy tissue. 

The rapid change in the clinical picture is remarkable. Tenesmus, bleeding, 
and pain cease within the first tw'enty-four hours, the patient being able to 
carry on her usual activities with comfort. Walking or straining does not 
aggravate the formerly irritable bladder. 

Any areas suspicious of malignancy should be treated wdth a longer appli- 
cation of a stronger current. 

Dysmenorrhea. — During the last fifteen years there has been a growing 
interest in the electrical treatment of various other gjaiecological affections 
including dysmenorrhea. Tun’ell (Pror. Boy. Soc. lied., Bleci'ro-Therap., 
1916, 9) declares that “diathermy wall give immediate and lasting relief in 
most acute cases of dysmenorrhea.” Sloan {Electrotherapy in Gynecology, 
1918) recommends diathermy on the autocondensation couch for functional or 
spasmodic dysmenorrhea. Corbus summarizes the benefits of diathermy in 
dysmenorrhea, “Dilatation of the vessels, relaxation of spasm and inhibition 
of muscle tone, improvement in blood supply, and consequent improvement in 
nutrition.” In virgins he uses the abdominodorsal route, heating through the 
entire pelvis with from 800 to 1,200 milliamperes of current for thirty minutes 
and treating for a week prior to menstiaiation. In married w'omen. the ther- 
mophore is used in the cervix as in endoceiwical infections. 

The Urinaiy Tract. — As noted, the experiments of Bowman throw con- 
siderable doubt on the efficacy of so-called medical diathermy. It is difficult to 
understand how the passage of an electric current through such a large hetero- 
geneous conductor as the body can materially raise the temperature of an inter 
nal organ, as lung, kidney, or pelvic organ. However if theory militates against 
fact, so much the worse for theory. More study and observation of tempera, 
ture readings are needed to clarify the situation. 
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There is clinical evidence to support tlie belief that medical diafliojjjjr 
actually does induce changes, bringing- about relaxation of muscle and allevia- 
tion of pain with a general tonic eft’ect. 

Stone {Med. Bee., 1921, 100) acclaims diatlicriny as palliative in tenesmus, 
frequency and dysuria, in cystitis, and urethritis. Small stones in the ureter 
arc passed more readily and with less pain, due to muscle rela.xation. 

Other Operations. — We have used the aeuseefor extcmsively in place of the 
scalpel in laparotomy, suprapubic cystotomy, salpingectomy, oopliorectomy. 


hysterectomy and panhysterectomy, 
appendectomy, intestinal resection 
and anastomosis, in making a vesico- 
vaginal fistula, in trachelotomy for 
the removal of intra-uterine fibroids, 
ajid in opening the pelvis for drain- 
age. In all these, there has been an 
appreciable reduction in the loss of 
blood by sealing of tliB capillaries. 
Hemostasis is secured by Ward’s 
technique, Eigure 767, Larger ves- 
sels not sealed by tbe acusector are 
clamped with the accustomed hemo- 
stat and coagulated with the damped 
bipolar current. When the operator 
is ready for pei-manent hemostasis the 
nensector current is cut off and the 
damped coagulating current turned 
into the active electrode and applied 
to the clamqj, held at an angle to 
the tissues, uot touchiug auy part o 



Fig. 7C7. — Co.agct.atio.v or l}I.ool)■^'^s.sI:r.s. 

Clamp gra.'^piii!! sc-rvi'- a-. arii\c lUi'i'- 

trode. 


the patieut except with its tip, I lie 


current is continued until a small ring of coagulation is seen at the tip "f 
the clamp, in about three to eight seconds, avoiding tbe introduetion ul a 
ligature. 


Suprapubic cystotomy, salpingectoinj', odqrhorectomy, and hysterectomy arc- 
facilitated by the reduced capillary oozing, particularly iu i nil a mm a; my condi- 
tions. One quickly sterilizes a cervical stump and upper cantd witli tni- 
coagulation current by heating the exposed parts to a lethal temperature. In 
removing adherent tumors in infection or inaligancy, a thorough sterilizatiun 


can he effected h}^ a judicious coagulation. 

Intestinal ojDerations offer a wide field for the acusector, adherent luo].'- 
of bowel are sejrarated expeditiously by cutting the current down to a nii!- 
almost invisible spark. In resections and in opening the gut for nnastomo.-i^ 
die aonsector lessens the capillary hemorrhage. 

-^Appendectomy is done by amputating between the crushing clamp? >--'th 
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tlie acusector and coagulating the base with a mild current, avoiding damage 
to the intestinal wall; in one instance a small area of cecum immediately 
surrounding the stump was coagulated and turned in. 

Coagulation of inoperable metastatic glands in situ offers one of the gi-eat 
opportunities in cancer surgery. Each affected gland is coagulated and 
'destroyed by inserting the needle and turning on the current until the entire 
gland is whitened, 'when the dead tissue is left to he absorbed. 

Peritoneal implants of papilloma and carcinoma are treated in the same 
manner. An implant in the intestinal wall should he inverted with mattress- 
sutures after treatment. 

In areas of malignancy clinging to the mesentery or pelvic walls, the 
remaining disease can often he destroyed by desiccation or coagulation. A 
striking instance was that of a woman with a large recurrent ovarian carcinoma, 
which responded at first to deep radium therapy and then became resistant. A 
bimanual examination showed a slight mobility. Operation was urged and 
the massive growth was found to he cystic and adherent to the bowel and pelvic 
wall. As much of the tumor was resected as possible, the large adherent 
portions thoroughly coagulated, and the abdomen closed without drainage; an 
uneventful recovery followed. When examined several months later there was 
no discoverable ti’ace of the ti'ouble. We are inclined to believe that the time 
is at hand to treat all metastatic inguinal glands by coagulating and then either 
curetting out the debris, or if the gland is small, leaving it to be absorbed; 
the entire capsule must be included in the treatment (H. A. Kelly and G. E. 
Ward, 8urg., Gynec., <fi Ohst, 1926, 42). 

Small uterine fibroid tumors discovered incidentally wLile operating can be 
coagulated and left for absorption, saving suturing and any annoying, bleeding. 

In treatment of epithelium-lined cavities Ward {Med. Rev. of Rev., 1925, 
32) has reported the cure of a ranula opened, evacuated, and treated with the 
high frequency current, leaving a soft almost invisible scar, and changing an 
awkward operation to a simple one. 

In a large adherent postoperative hernia of the linea alba the sac was 
opened and the entire lining desiccated and the abdonmal incision closed as 
usual, the ‘'dead sac” being obliterated by simple suturing. The wound healed 
per pn'immn> and there was no recurrence. 

A large graafian follicle cyst found in each ovary was opened wdth the 
acusector and evacuated, the lining desiccated, and the sac obliterated with 
a catgut suture. This is available in any small benign cyst of the ovary and 
promotes conservatism. 

Figures 755, 757, 758, and 764 are used by permission of the Bruce Publishing Co., 
Minneapolis. 


CHAPTER XLIX 


SOME TOPICS OP COMMON GEOUND BETWEEN GYNECOLOGY AND 
PSYCHOPATHOLOGY (PSYCHIATEY AN^D MENTAL HYGIEXE)i 

Esthee Loking Richakds 


general discussion 

DEVELOPMENT AND MANAGEMENT OF SEX INSTINCT DURING PRE- 
ADOLESCENCE 

Early Curiosity and Ways of Meeting It 
Overemphasis on Attention to Personal Appearance 
Unhealthy Parental Attachments 
Auto-erotism (Masturbation) 

MENSTRUAL FUNCTIONING AND MENTAL HEALTH 

Infantilism 

Amenorrhea Associated with Emotional Insults 
BEHAVIOR ANOMALIES OF PERSONAL ADJUSTMENT TOO FREQUENTLY PRO- 
JECTED INTO REALM OF GYNECOLOGY 

Diffuse Physical Complaints Often Unconscious Substitutions for Poor Adap- 
tation to Situational Difficulties 

Tension States with Outbursts of Anxiety and Obsessive Pears Usually 
Indicative of Emotional Strains Related to Sex Conflict 
Localized Pelvic Discomfort in the Setting of “Nervousness” Representative 
of Mismanaged Sex Tension 
relation of MENOPAUSE TO NERVOUS INSTABILITIES 


General Discussion. — There is perhaps no department of medical science in 
which idiosjmcrasies of behavior have been so unifonnly associated with abnor- 
mal body functioning as in the field of gynecolog}\ Long before diseases of 
women became a recognized surgical specialty, the reproductHe system of the 
female urns accused and convicted of entire responsibility for every distressing 
behavior anomaly, from had temper to the grave instabilities of mental disease. 
Hysteria, named by the Greeks to cover a wealth of neiwous symptomatology' 
supposed to he due to the wanderings of the nteims throughout the body, is still 


The writer has endeavored to present and arrange certain general principles of investiga- 
tion and treatment based on Adolf Meyer’s genetic-dynamic psychiatry. To accomplish this 
"ithin an allotted time and space has necessitated the elimination of many details asso- 
ciated with such points of view in the field of psychopathology as those of psychoanal%sis. 
endocrinology, focal infections, anthropometric studies in the correlation of psychoses and 
prepsychotic personalities, and recent developments in the Kraepelin School. All these 
trends of research are offering important contributions to the study, treatment and pre- 
vention of poor mental health. 
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defined by a modem encyclopedia as “a nervous affection to wbicb Avomeu 
are subject.” 

The sexual life of woman bas always been productive of great interest and 
discussion in every period of bistory. This is due partly to its vital association 
with the family as a unit of society in different stages of civilizaton, and partly 
to the mystery that has suiTOunded the biology’^ of reproduction. The latter 
has been cleared up a little through the study of embryology and histopathology, 
so that changes* of gonadal function from prepubertal status to senescence have 
become more understandable. In the course of the vast amount of research 
incident to the establishment of more facts on the anatomy and physiology of 
the female reproductive mechanisms, there has been opened up a field of bio- 
chemistry as yet untouched. The ovary and its relation to endocrinology is an 
unwritten chapter in medicine, but one which in years to come will undoubtedly 
throAV a great deal of light upon neuropsychiatry and gynecology. 

Erom a more or less behavioristic standpoint the sexual activity of woman 
has been discussed from two angles by physician and layman. On the one 
hand, there has been a tendency'- to regard woman as a sort of supernatural 
element in life, superior to man; on the other, there has been a tendency to 
regard her as peculiarly endoAved AA'ith sex instinct. The evaluation of each 
viewpoint was not based on a scientific study of actiial facts, so much as upon 
religious and philosophical attitudes prevailing in society'^ from time to time. 
For example, in the early classical period, Avhen discussion of human relation- 
ships was simple and direct, we find woman expressing her love and sexual 
longings as naturally as any' other emotion. 

During the medieval period in Europe the easy virtue of Avoman was a 
frequent topic of literature and art, acting, perhaps, as a subtle rationalization 
for the difficulties that kept man from living up to ideals of asceticism fashion- 
able at that time. Even Montaigne speaks of Avoman as a greater adept in the 
art and practice of love than man, because “it is a discipline born in her veins.” 
From the latter part of the seventeenth century', doAvn through the eighteenth 
and nineteenth centuries, this attitude changed to one of almost aggresswe 
contradiction. The glorification of innocence, modesty, and weakness was 
carried to absurd extremes in the portray'als of heroines so frail and delicate 
as to be unfit to cope with the idgors of ordinary education, or reasonable 
exercise in the open air, or the competition of earning a livelihood. Theiil 
neiwous systems were so sensitively constructed that even petty annoy'ances 
could legitimately be followed by tears, headache, iiTitability, and exhaustion. 
The sexual instinct and the management of its natural feelings was treated with 
equal sympathy. Sexlessness Avas considered the spiritual ideal of femininity. 

How far such opinions influenced the physician of those times cannot be 
said, but it is hard to believe that scientific obseiwation alone produced some 
of the statements accredited to it. Lombroso is quoted as saying that ^'woman 
is naturally and organically frigid.” LoAvenfeld states that in noianal girls 
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sexual feelings are absolutely unknown. Wiudscbeid goes still further in 
saying that 'hn the normal woman the sexual instinct is acquired, not inborn ; 
wlien it is inborn, or awakes by itself, there is abnonnality,” Lawson Tait, 
writing on “Diseases of Women” in 1889, remarks that “the sexual instinct is 
very powerful in men and comparatively weak in women.” 

Sndi hypotheses gave rise to graA^e misconceptions concerning the rela- 
tionship between behavior idiosyncrasies in women and the organization and 
functioning of their reproductive mechanisms. Even now it is not uncommon 
in practice to meet women Avho have been advised to marry to cure their 
ncnuusness, or Avomen aaLo have- had panhysterectomy or suspension as treat- 
incnt for obsessive fears and attacks of anxiety, or little girls aaEosc precocious 
sexual activity has been medically interpreted as a sign of imminent insanity. 

On the other hand, the development and utilization of a practical psy- 
cliolog}', together with a more biological attitude toAvards problems of behavior 
on the part of medical science, have resulted in an intelligent understanding 
of human behavior in general. As such, it is not a question of whether man 
or woman has the greater sex impulse, but hoAA' each handles the natiA’'e, eudoAv- 
ment indiAddually or in marital combination. Or again, there is the question as 
to Avhether aa^g Avill accept sex instinct as the one dynamic force of individual 
aud gi’O.up behavior, or AA’hether AA^e regard it as merely one of many instinct- 
Avauts to be guided and managed as part of our aaLoIo emotional adjustment. 
Ill other Avords, behavior is a very iudiAudual matter and cannot be treated from 
the standpoint of medicine and hygiene in the abstract Avith certain routine 
procedures for “neurasthenia” and “psychasthenia.” 

If one meets Avith bereaA’-ement, or serious disappointment, or failure, he 
is sad, depressed, doAvnhearted. His mood hangs like a cloud OA^er the Avhole 
personality, affecting the functioning of the individual as a Avhole; appetite 
and sleep decline; gas and belching may develop; intestinal peristalsis becomes 
sluggish ; the heart beats sloAAmr ; blood-pressure is apt to fall ; the head aches, 
throbs, and “swims,” If one experiences a shock or fright, or undergoes a long 
period of anxiety, eA'ery system in the body again responds to the emotional 
state: the heart becomes rapid, palpitates, or skips beats; the mouth is dry; 
the throat seems to close with a lump; respirations may become sighing; 
kidneys and boAvels are more active; the skin feels hot and moist. This wealth 
of symptomatology represents an unconscious protest of the organism as a 
unit against strains of life to which adaptation must be made. The intelligent 
physician of to-day cannot so easily ascribe these complaints to an asthenia 
of the neuron, for which a therapy of fattening and isolation must be automati- 
cally prescribed. HaAung ascertained that no physiological abnormality is 
playing a leading role in the specific picture of distress, he next inquires into 
file histoiy of the patient’s lifelong habits of adaptation. Contributing to this 
are facts of constitutional endoAvment (hereditary tendencies to neiwous break- 
doAvus, chronic alcoholism, mental retardation, ne’er-do-wellness, and other 
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streaks of oddness in tke family tree) ; the environmental influences of 
childhood, early habit training with development of characteristic methods of 
adaptation to home and school and occupation and family relationships and 
marital responsibilities. In short, the physician reconstructs the behavior story 
of his patient from childhood, just as he reconstructs the story of early 
nutrition, infections, operations. 

Treatment of the nervous invalid thus ceases to be a more or less mechanical 
procedure of focusing attention on an ideal weight, and becomes intelligently 
guided by a common-sense evaluation of facts which have led up to the patient’s 
bending or breaking under the pressures of life. Medical consideration of the 
active principles of behavior in the treatment of poor health has led to the 
creation of another and broader field of psychiatric medicine, the field of mental 
hygiene, which deals with a study of conditions — social, educational, familial 
' — that have a vital bearing upon the mental health of childhood and adolescence. 
Just as childhood has been found to be the strategic point from which to attack 
heart disease and rickets and tuberculosis, so is it the place to give human 
beings the right start in habits of emotional control, in wholesome attitudes of 
parental relationships, personal strivings, and instinctive satisfactions. Accord- 
ingly it is from the standpoint of sex adjustment as a part of the functioning 
of the integrated personality that some topics of common gi’ound between 
gynecolog^^ and psychopathology are discussed. - 

Development and Management of Sex Instinct during Preadolescence. — 
The new psychology, in its analysis of behavior, ascribes the moth^e power of 
conduct to two primitive instincts: The self-preservative or the ego instinct, 
and the race-preseiwative or the sex instinct. The object of the ego instinct 
is to gain domination over the environment through the medium of power 
exhibited in various forms. The object of the sex instinct is to gain pleasure 
and to reproduce the race. 

During the growth and development of the ego instinct in its elforts to 
gain sway over the environment, certain common facts stand out. The newbom 
cries at the first discomfort associated with hunger, untidiness, defective tem- 
perature, or pain. Soon these factors can be ruled out in individual instances 
of crying, and mother or nurse begins to realize that this cry is for the relief 
riot merely of physical discomfort; the cry expresses desire and longing for 
other forms of satisfaction, such as holding, rocking, petting. As the infant 
grows into early childhood, it should learn, if properly trained, that there are 
limitations to the possibilities of what this cry will bring. The small organism 
discovers that it cannot have all sorts of food, and a light burning outside the 
bedroom at night, and parents jumping to anticipate wishes, and the grown-up 
world of home and callers completely disorganized by incessant demands. With 
this concept that every desire cannot be achieved through the medium of tears 
and whining, the child begins to think of the wishes and comfort of people 
around him, realizing that in this there is more pleasure gained than in an 
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attitude of constantly antagonizing them. Such a wholesome start in eai-ly 
behavior reactions enables a child to enter the school period well equipped to 
meet its adaptive requirements. Competing with children who have never 
learned this means of getting on with environment gives the well-trained child 
a distinct advantage. With even a mediocre intellectual equipment, the small 
personality finds school work easier because of mechanisms of control and self- 
restraint which are no hardship' in their practice. Habit seems to take care of 
tho handling of impulses. In short, such a child has converted the energy of 
his ego drive, or instinct, into forms of behavior which are thoroughly construc- 
tive, Whei'eas an untrained child finds all this mass of energy running wild 
and unproductive of anything but trouble for self and other people. Child No. 
1 is not the victim of repression, but the master of restraint. 

Yery closely allied with the ego instinct is another specific energ}" — ^the 
race-preservative or sex instinct. In the lower animal fonns we see this 
instinct only in its prime role of reproduction. In the higher animal forms we 
see it expanding into the maternal instinct. It is in human beings that one 
sees the inclusive possibilities of the sex instinct. In civilized races the object 
of reproduction becomes more and more disguised, masking itself often in the 
guise of pathological and enslaving pai'ental attachments ; in the evolution of 
love objects of childhood (animals, dolls, servants, playmates, etc) ; in devotion 
to dress and personal appearance, and in many other characteristics of everyday 
life for which society has a place. It is in this broad sense of associated goals 
that we have to consider the expressive activities of this gi'eat human energy. 

When does the sex instinct begin to show itself, and in what way ? Accord- 
ing to the conservative estimate of previous generations, sex instinct came like 
conversion, sometime between puberty and twenty years of age. At least this 
was the time rvhen it could appear in woman wdth decency and self-respect to 
all parties concerned. Eor the child to evince curiosity along such lines before 
that period Avas considered wicked, and persistent curiosity might indicate moral 
degeneracy. Great, pride was taken by mothers in prolonging the ‘innocence” 
of their progeny — especially the daughters. All sorts of expedients 'U'ere 
used to surround this aspect of life with mystery and fear, on the ground that 
silence, so far as questions were concerned, meant inward composure and the 
nonexistence of curiosity. Purity and ignorance were practically synonymous 
terms, just as were knowledge and uncleauness. Girls entered marriage without 
the slightest wholesome preparation for its responsibilities, and in turn grew 
op and alloAved their daughters to do the same thing. While this custom had 
a good object in view, it OAmlooked the fact that the sex instinct and its allied 
interests have to do with dynamic forces in human nature which cannot be 
smothered at will. Merely putting a ban on mentioning this topic has never 
eiadicated the curiosity of child or adolescent, but it has done tremendous harm 
in shrouding this whole subject in distorted and unhealthy ideas. 
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Early Curiosity and Ways of Meeting It. — Now any kind of curiosity is 
insatiable in a normal child. It is part of his explorative mechanisms of how 
and where and why. The disentanglement of self from stockings and bed- 
covers, the fitting of shoe to foot, the manipulation of buttons and strings, denote 
initiative and ingenuity in practical orientation that is recognized as a sign 
of healthy mental growth. With the acquisition of language the child continues 
to satisfy curiosity about many things : The external structure of the body, the 
difference in methods of voiding in herself and her small brother, the way fluids 
and food go through and leave the body. All these queries are natural in that 
they have a personal relation to the self which is being discovered from day to 
day. Straightway 'mother and nurse begin to instill lessons of sexilessness. 
‘‘Nice little girls do not talk about such things !” The child ceases questions 
hut not curiosity, and tunis to other sources for satisfaction, detecting and 
remembering the emhamassment and hurried petulance of the older person. In 
a little while the behavior of animals and the arrival of puppies and kittens 
and babies call for more explanations. Where do they come from? “Brought 
in the doctor’s hag,” “Fished out of a frog-pond,” “Bought in a store,” she is 
told in a manner and tone of voice that not only carries little conviction, hut 
casts a heavy frost upon further inquiry from any legitimate source. With 
silence hut unabated energies she begins to listen at doors, peep through 
keyholes, tease seiwants, and finally has dumped upon her a shower of informa- 
tion that eonfinns her growing suspicion that the advent of life is associated 
with had and indecent facts which gi’own-ups know but do not talk about. 

In answering the queries of childhood concerning such matters, it is of 
vital importance to meet these issues as naturally and frankly as one meets 
curiosity aroused about any other matter. Answer the child’s questions as 
they come up by simple statements of truth which can he added to from time 
to time, hut need never he retracted. It is not necessary to go into details that 
are confusing. Such an attitude of frank response preserves the confidence 
between parents and child, or physician and child, and forges links of under- 
standing that later on are essential to the adjustment of any difficulties in the 
sex life that may arise. Nothing bruises the sensitiveness of a child so much 
as realizing that a grown-up does not take its honest questions seriously. 

Overemphasis on Attention to Personal Appearance. — Another faulty 
parental attitude which has its hearing upon the child’s start in good habits 
of sex adaptation is the emphasis put on attention to personal appearance. From 
the cradle on the little girl is encouraged to think of her appearance. Esthetic 
coloring of wearing apparel, the starched precision of dresses, the way she sits 
and stands and walks often constitute topics for continuous maternal nagging, 
militate against spontaneity of action and mood, and keep sexual differences 
uppermost in the child’s mind. The daily reminder that “no nice little girl 
acts this way” makes the child feel that she is expected always to act a part, 
behaving quite differently in play from her brother and other hoys. It does not 
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fake a bright little miss long to discover that this urge toward making herself 
attractive is for the purpose of finding favor in the eyes of the opposite sex, 
111 this way she learns early to enter the ranks of competition with her kind, 
brothers need frequently to be reminded that it is from just such a start in 
early training that sophisticated twelve-year-old coquettes develop. 

Unhealthy Parental Aitachmsnhs . — ^In following any given child through 
development to adolescence one notices that the object of its affection changes 
frequently. Inanimate and animate objects — dolls, pet animals, servants, play- 
mates, teachers — ^have their daj'- of devotion and are in turn replaced by some 
new enthusiasm. The affection of childhood is fickle and wavering as the 
personality ginws and develops year by year, with its daydreams and ever- 
changing world of make-believe. It has been stated that such vacillating 
affection is more common in girls than in boys, Ho reliable evidence has ever 
becu produced to prove such a statement, except the ‘‘crush” frequently seen 
among schoolgirls. One must not take this phenomenon too seriously with an 
interpretation of homosexual trends, but remember that it is only within the 
past few years that girls have not been seriously restricted in their outlets for 
recreation, amusements, and natural social intercourse with boys of their own 
age. Educational segregation, taboo of athletics, and insistence upon an exist- 
ence of being “seen and not heard” threw them too much upon the company of 
each other, and the few resources for enjoyment that society considered in 
keeping with the modesty expected of their sex. A commoner and more serious 
fixation of the affections in childhood is that which is more or less cultivated 
by the mother to compensate for feeling-s of loneliness or neglect. Girls are 
more frequently the victims of such unhealthy attachments than boys, because 
of their tractability, intuition, and ready sympathy. In too many families one 
finds children taking sides with parents, though strict neutrality is proclaimed 
by all. Many a nervous, hypochrondriacal woman dates her habits of instabil- 
ity to a childhood of almost exclusive maternal companionship in which she 
listened to physical complaining, financial worries, and nagging accusations 
against her father. Every attempt to emancipate herself through play, com- 
panionship of friends, and even marriage was construed as lack of “consider- 
ation” for the mother, “You will not have your mother always !” 

Such pictures of maladjusted childhood come frequently into the physician’s 
bands as “nervous,” “anemic,” “run-down” little girls. Great care should he 
taken to investigate all the facts of the case, and not hastily dispose of matters 
^vith a few cut-and-dried prescriptions, such as, “Take her out of school for 
a few mouths,” ‘‘Send her to the country where she can have fi’esh air and 
fresh food” “Wait until puberty and she’ll outgTow it.” Such medical attitudes 
cause child and parents to project upon the combination of feminine repro- 
ductive organization and nervous system all sorts of poor mental health — 
tears, whining, tantrums, tired feeling's. It is in just such childhood settings 
that nervous invalidism, with its fatigue, insomnia, phobias, and discontent. 
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gets a start, and throughont life tlie menstrual functioning becomes a scapegoat 
for every form of pathological behavior. 

K. J., ten years old, was referred for insomnia and tantrums of sobbing 
when the mother went out of her sight, supposed to date from an attack of 
‘‘grippe” some time before. There was nothing to suggest that the “grippe” 
was an encephalitis. In looking back over the child’s history, one found a 
precocious intellectual development (Binet-Simon intelligence test showed a 
mental age of twelve years at the time of examination). She had been 
brought up in out-of-the-way places where there were no playmates considered 
suitable for her. There had been no consecutive schooling except the mother’s 
tutoring. She was large for her age, and found herself at ten years in a large 
private school where she was obliged to do extra work to qualify for the desired 
grading. The “grippe” meant more work still when she returned to school. 
She hung on to its symptoms. Rest in the country was prescribed. The child 
demanded to leave her own bedroom and sleep with the mother. The doctor 
advised yielding. The mother gave up outside engagements and specialed her 
daughter. She was considering permanent withdrawal from school and con- 
tinuance with tutoring until puberty arrived. Treatment in this case involved 
common-sense management of family problems, with removal of the child from 
home environment to that of a good boarding school, where she could be 
initiated into a few simple principles of habit training. 

Auio-EroUsnv (Masturbation ). — ^According to popular medical and lay 
ideas, auto-erotism is a practice which ruins the ph^^sical health, and if persisted 
in leads to insanity. Now this is a great and harmful delusion, based on the 
fact that auto-erotism is commonly seen openly practiced by inmates of institu- 
tions for the insane and feeble-minded. These patients are lacking in 
inhibitions associated with this practice, just as they are lacking in inhibitions 
in other spheres. They spit on the floor, void on the floor, take off their clothes, 
eat with their Angers. But no one would say that these practices were the 
cause of insanity and feeble-mindedness. Yet that is wliat tradition has done 
to auto-erotism. By virtue of this widespread and erroneous belief, large 
numbers of people are given over to woiwy and remorse and dread of future 
mental breakdown. The injury in auto-erotism does not come from the physio- 
logical part of the practice, but from certain psychological mental attitudes 
associated with it: first, morbid trends of mind associated with popular delu- 
sions about its dangers; second, habits of daydreaming and rumination con- 
cerning sex matters that constitute behavior substitutes for the healthy activities 
of play, athletic interests, and companionship which make for constructive 
adjustments in adolescence and maturity. 

Erom the standpoint of the frequency with which this habit occurs in 
childhood, interesting facts are available. It was formerly supposed to be 
rare, especially among girls and women. This impression arose from a social 
attitude which frowned on any frank discussion of sex problems. Tinder the 
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popular influence of less conservatism in sueli matters, vce have come to discover 
that auto-erotism is a verj common practice in both girls and boys, and that 
it, 's a frequent phase in the evolution of individual sex life, occurring without 
much conflict, and disappearing when the stage of heterosexual adjustment 

])pgins. 

Prom the standpoint of etiological factors, adherent clitoris and tight 
clothing sometimes play a role. More frequent, however, is habit formation 
initiated through nurse girls or playmates. The young child may stumble 
upon it in the course of body exploration, and finding the sensation pleasui-able 
drift into it as an anodyne before going to sleep, or when bored with play. 
Tlnimb-sucking and curling a lock of hair may accompany the practice. What- 
ever the cause, its habitual continuance in intellectually normal children is 
almost invariably associated with some faulty damming up of energy outlet in 
the emotional life of the child, 

A. B., a child of four years and three mouths, Avas referred for auto-erotism 
and tlnunl>sucking Avhenever left alone for a few minutes. In mental character- 
istics she was described as aleit, “into-eveiything,’’ persistent, and given to 
easy habit formation. Once taught a trick or new phrase, she never forgot it. 
Her hygiene of eating and sleeping Avas good. Her parents denied indulging 
the child, yet ten minutes in the family circle revealed the fact that A. B. 
Avas constantly being shown off, and her sayings repeated in her presence. 
Binet-Simon intelligence test showed a mental age of six years. Yet A. B. 
Avas forced to play with children of her own age with sandpiles and desultory 
objects of amusement which quickly bored her, and she began to quarrel with 
her playmates. Here was a child who needed kindergai-ten and vigorous games 
of competition to AAmrk off her energy. With these and the daily nap omitted, 
A. B. was thoroughly tired at night and went to sleep immediately. After fol- 
lowing this plan three months, the auto-erotic activities Avere found to be re- 
placed by the new interests suited to her precocious dcA'^elopment, 

I. S., eight years old, was brought by her mother and nurse in a state 
of panic because of auto-erotism to the point of vaginal discharge. The habit 
had been noted for over three years, and according to the child had been taught 
her by a nurse girl who probably found this a means -of keeping her quiet. 
She had been given all sorts of treatment. Threatening to “cut” had been 
without effect. So had a steel contrivance into Avhich her arms and legs had 
been locked at night. Her present nurse had been told never to leave her for 
a moment, and the instructions were faithfully obeyed. Under these pro- 
cedures the child had grown sullen, embarrassed, and easily tearful. She was 
carried and brought back promptly from school, never being allowed to play 
^vith other children. Her onty activities Avere reading, drawing, and piano 
playing. Bicycle, hoi’seback riding, dancing were forbidden as too apt to 
excite her sexually. The child had even been taken tbrougli tbe grounds of 
a state hospital, and told that she would be “put away” tbei’e if she kept om 
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The first step in treatment was to modify tlie emotional attitude of mother and 
nurse, who seemed unable to think or talk of anything else. Again a program 
of vigorous play was outlined. Athletics, folk dancing, riding, swimming, 
regular playground periods were instituted, with the elimination of all 
watching, steel frames, and tying of the hands. The mother was finally per- 
suaded to try this regime for two months. The results to date have been 
most satisfactory. The change in the child’s spirits has been marked. 

In other words, treatment of this condition should be based on the fact 
that auto-erotism is an expressive outlet for energy. The latter must lie 
turned into other channels that appeal to childish interests. Never scare, or 
threaten, or punish, or tie the hands. These methods may stop the practice 
for the moment, but they are barbarously cruel, aud defeat their end by focusing 
the child’s attention upon the habit more than ever through a conditioned 
reflex of pain, restraint, and humiliation. Moreover, mechanical restraint 
does not do away with the daydreaming, which is, after all, the great danger 
associated with auto-erotism. Vigorous and organized play' gives the day- 
dream a chance to express itself in action going on in the open and shared by 
companions. The daydream of auto-erotism is associated with solitude, stealth, 
and a sense of guilt, which later on may crystallize into self-consciousness, seelu- 
siveness, and many another antisocial trait characteristic of the maladjusted 
adolescent. The early development of healthy expressive outlets paves the 
way for a satisfactory handling of urges and cravings arising at puberty, 
associated with the pressure of the sex impulse. 

Menstrual Functioning and Mental Health. — ^Menstruation has always 
been considered a legitimate scapegoat for all sorts of behavior anomalies, 
nervous instabilities, and give-up reactions. Suppoided largely by medical 
tradition,' mothers have been wont to lay down a regime that involved a period 
of invalidism for their daughters lasting one week out of every four. Staying 
out of school, lying in bed, rigid restriction of exercise, eliminaton of baths 
were supposed to be absolutely necessary to give the menstrnral functioning its 
best chance. The result was that this phenomenon was approached with horror 
and dread, and a great deal of the fuss made over its symptoms was undoubtedly 
due to the power of suggestion. This attitude has gradually changed as women 
have become less proud of “poor health” and “high-strung temperament.” Dis- 
comfort is minimized instead of exaggerated. Ordinary activities are not 
interfered with unless the dysmenorrhea is associated with serious mechanical 
or physiological causes giving rise to severe pain. 

There is, however, a definite and subtle relationship between menstruation 
and the nervous system which is very imperfectly understood. Eor example, 
there is in some women a marked tendency to moodiness and instability prior 
to the onset of the period, which disappears as soon as the function is well 
Started. This phenomenon is usually present in women who from childhood 
have a history of being touchy, hypersensitive, petulant, and labile in their 
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reaction to strains of any kind. A hard cold, difficulties in school or business,' 
disappointment in plans, friction of personal contacts causes them to bend emo- 
tionally just as does the menstrual cycle. Sometimes this bending culminates 
later on in a frank depression, or a more serious type of nervous breakdown ; 
sometimes not. The criterion is an individual matter, and seems to be more 
dependent upon the constitutional endowment and mental hygiene habits of' 
tlie patient, than upon any factors associated with the reproductive organization. 

A more striking illustration of the relation between menstruation and 
nervous system factors, structural and psychological, is seen in: 

InfmiiiUsm . — ^Associated with the total picture of immaturity in bodily 
development goes a delayed appearance of menstruation, often followed in a 
few years by a complete amenorrhea. The psychic changes in these patients 
vary. On the one hand, there may be a stunting of the pei’sonality develop- 
ment so that the individual goes through life* with the tastes and viewpoints 
and ambitions and judgments of a sixteen-year-old adolescent. Or she may 
show progi’essive regression with the development of simple habit deterioration 
of the schizophrenic (dementia precox) group. Here we are again confronted 
with the unsolved problem: Are such phenomena due to cessation of men- 
strual functioning, or is the amenorrhea merely part of the general slumping 
of the individual as a whole ? Psychopathology is inclined to favor the latter 
theory. 

Amenorrhea Associated with Emotional Insults . — It is not uncommon to 
meet patients in whom menstruation has suddenly ceased following some pro- 
found emotional experience. 

B. C., a w^oman of thirty-four, seven years ago ceased menstruating fol- 
lowing the sudden death of her mother who had not been well for several days 
hut was not considered seriously ill. The patient was supposed to give her 
medicine at a certain hour, discovered that a few minutes of the required time 
had slipped by, and left the room to prepare the dose. "When she returned 
her mother was dead. She became panicky and self-accusatoiy, though she had 
good insight into the fact that the mother’s life could not have been saved 
hy the medicine. Eoi- two or three months she rvas depressed, but cleared up 
without hospitalization and resumed her secretarial work. Since then her gweat 
urge has been restoration of the menstruation. All gynecological treatment 
has been without avail. It seems that the patient had been engaged to a man 
whom the mother opposed. Since the mother’s death she cannot make up her 
nimd to marry him, excusing her indecision by arguing that it is not right 
for her to many thus handicapped for the responsibilities of mandage. The 
patient was the oldest daughter and burden-bearer. Brought up in a home of 
nitorparental dishannonv'-, she had sided wdth her mother and had almost an 
obsessive attachment for her. As a girl and young woman she would not go 
avaA even for a night wdthout self-accusatoiy worry. Although her mental 
nnrest lias never culminated in a frank breakdown, one vvonders what role 
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her continuous conflict plays in preventing the return of the menstrual periods. 

In the course of depressions or excitements, one often flnds an amenorrhea 
extending over many months, with a return of function as soon as the emotional 
stress subsides. 

Behavior Anomalies of Personal Adjustment Too Frequently Projected 
into the Realm of Gynecology. — In approaching the ‘‘nerves” of adult life, 
the physician who does not take the time or trouble to go into the life story 
of his patient’s adaptative stiniggles from childhood, often misses the real 
medical problem in an attempt to treat isolated symptoms. This fact is well 
illustrated if one takes the word neurasthenia and traces its evolution during 
the last flfty years through the Index MedicuSs. In the beginning the tei-m 
included physical symptoms referable to every system in the body, and 
“psychic” manifestations elastic enough to include every faulty behavior reac- 
tion except well-formulated types of organic brain disease and other major 
psychoses. From this heterogeneous group medical research has eliminated 
one symptom-complex after another, until now the tenn neurasthenia in its 
correct usage is applied only to those cases in which tbe symptom of fatigue 
predominates either as a disguised expression of discontent, discouragement, 
boredom, or as an expression of a constitutionally low tolerance to the strains 
of energy output. This teimi is now grouped under the psychoneuroses where 
also are to be found the obsessive phobias (Janet’s “psychasthenia” ; Freud’s 
“compulsion neurosis”) ; hypochondriasis going on frequently to chronic inval- 
idism ; anxiety neuroses (attacks of palpitation, dyspnea, precordial distress with 
fear of impending death — Freud’s ahtml neurosen). The differentiation of 
these symptom-complexes has been achieved through a more careful study of 
human functioning by medicine and psychology. By virtue of such study, prin- 
ciples of treatment have changed. Progressive medicine now recognizes that 
the nervous symptomatology represents a substitution for individual difiiculties 
of adjustment to life, such as economic strain, marital, friction, personal con- 
flicts in the sex life. These sources of inquii’y should always be carefully 
investigated before gynecological treatment is instituted as part of a blind 
groping after causes of complaining distress. Is the “moderate degree of 
retroversion” causing all the headache, fatigue, and tearful imtability ? Or 
are there factors which are making the patient unconsciously utilize this slight 
abnoianality to the point of invalidism ? There is still too great tendency among 
practitioners to treat hastily without due consideration of all the facts of each 
individual case. 

Difuse Physical Complaints Often Unconscious Substitutions for Poor 
Adaptation to Situational Difficulties. — In a group of thirty-nine chronic 
invalids treated on the wards of the Phipps Psychiatric Clinic of the Johns 
Hopkins Hospital, fourteen, or 36 per cent, had received active gynecological 
therapy (tampons, pessary, dilatation for ureteral strictures, operative proce- 
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diires) for such complaints as ‘‘headaelie, stomach trouble, insomnia, eructa- 
tion, burning sensations over the body, attacks of palpitation, anorexia, 
dizziness, exhaustion, flatulence,” Operative treatment for such complaints 
included dilatation and curettage, suspension, and panhysterectomy. Fol- 
lowing these procedures the patients still continued to complain. Study of each 
case revealed the fact that these complaints were unconscious substitutions 
for such adaptive difficulties as alcoholism of the husband ; unreasonable jeal- 
ousy ; rebellion against more children and consequent drudgery ; inequality of 
sex desires in the marital combination; loneliness of empty middle age; life- 
long feelings of inferiority with discrepancy between ambitions and capacities. 

In considering the above cases of serious hypochondriasis it is worthy of 
note that gynecological treatment was evidently instituted on the belief that 
tliese complaints must be reflex phenomena. In no instance was it possible 
fo elicit fi'om the patient history of any serious menstrual dysfunctioning 
aside from an occasional delayed period, or some dysmenorrheal backache and 
“cramps.” 

X. Y,, married, thirty-five years old, referred for “neiwousness and gas in 
stomach,” was considered a “nervous, delicate child.” Mother was always 
ailing and “under the doctor’s care.” Menstruation began at thirteen years. 
Patient taught to be an invalid at her periods ; stayed home from school and in 
bed during the first tw'enty-four hours. She married at twmnty-two. First 
pregnancy resulted in miscan'iage at six weeks. There are two living children. 
Patient desires no more. Six years ago she became tearful, complaining of 
headache, insomnia, and belching. Her husband had undertaken a business 
venture that took him away from home a great deal. One ovary was removed. 
The doctor told her it was cystic; told husband that the other one might 
become so. Yielding to patient’s importunities husband gave up his business 
and “settled down” to small activities in the home town. He became silent and 
disheartened. Patient accused him of being interested in another woman. 
Ponner symptoms became worse. There Avas no disturbance in menstrual flow 
and backache. Gynecological examination in the Johns Hopkins Dispensary 
showed no abnonnality but a relaxed outlet, and she was transfen-ed to the 
psycliiatric service. 

M. L. came from another state to the Johns Hopkins Dispensary complain- 
ing of “general nervousness, pain all OA"er, AAmves of exhaustion on the slightest 
exertion.” She had a childhood and adolescent background similar fo that of 
Y. Y. At thirty years she could not Avalk Avithout support. She Avore dark 
glasses because light hurt her eyes. In 1918 she had had her first D and 0 
for dysnicnori'liea. In 1919 an appendectomy was done. In 1920 she married. 
In 1022 she had a second D and C. In 1924 a fibroid Avas remoA-ed from her 
uterus. In 1926 she had a complete hysterectomy. Thorough physical examin- 
ation made in the dispensary was negative. The husband had taken on all 
file OA’orsolieitude of the mother, and had, ncA’er alloAved her fo do any AA’ork 
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since marriage, liad shielded her from social contacts, and had taken means 
to prevent conception hecanse of the patient’s fear of childbirth. Every sur- 
gical intervention increased the demand for more, until she was practically 
bedridden. Husband and wife left our dispensary thoroughly disappointed that 
no physical cause was found to account for her condition. 

Tension States laith Oiithursts of An<ciei'y and Obsessive Fears Usualhj 
Indicative of Emotional Strains Related to Sex Conflict. — In certain indi- 
viduals with constitutional tendency to easy panic and nervous fears there occurs 
in adult life attacks of palpitation, precordial distress, dyspnea, and vivid fears 
of impending death. During an attack one sees a temfied person. There are 
tachycardia, sweating, tremors, and breathlessness. The patient does not 
complain of pain as in angina, hut of cardiorespiratory sensations that suggest 
to her immediate exodus. After one attack she lives in dread of another, and 
in course of time restricts her activities so that she becomes more or less of 
an invalid through fear of having seizures on the street or in other public 
places. These patients are frequently treated from the standpoint of hyper- 
thyroidism, or gastric distention with pi-essure on the diaphragm, or from 
the standpoint of a mild cardiopathy for which a progi-am of “go slowly” is 
advised. Focusing the attention on one or all three of these possibilities grafts 
more fear upon the fundamental apprehensiveness, until as time passes and 
attacks continue in spite of treatment, she becomes thoroughly hopeless with 
regard to herself. In many instances the menstrual function is affected with 
irregularities, marked dysmenorrhea, or a missing of periods now and then. 

Examination of the emotional life of the patient invariably reveals facts 
that are of importance especially with reference to an unsatisfied sex adjust- 
ment. Freud goes so far as to state that all anxiety neuroses are caused by 
accumulations of somatic sexual excitement aroused by frustraneous attempts 
at satisfaction through coitus interruptus, excessive fondling, etc. For this 
reason he classifies the condition as a physioneurosis. Whether or not one always 
finds such causal facts associated with attacks of angst is a debated question, 
but there is no doubt that formal medicine too often fails in helpfulness to 
such patients by not considering these matters as a part of the medical approach. 

Among the common factors of poor sexual adjustment are to be found lack 
of organic satisfaction in intercourse, due to difference in the native endowment 
of sex urge in each partner, or to ejaculatio precox, or to crude masculine 
approaches. More frequently yet as a causal factor is embarrassment and 
restriction of natural marital relations because of fear of pregnancy. Feminine 
conflicts over pregnancy play a far greater role in mental health than medical 
science appreciates. The fear of death from childbirth, or the dread of repeat- 
ing a hard obstetrical experience are facts that many a woman feels but is 
ashamed to acknowledge because of her sense of duty to husband and society. 
Such personal conflicts are unconsciously projected upon the body, so that a 
large percentage of declines in health are dated from a childbirth. Another 
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matter commonly giving rise to sex conflict in marital relations is the com- 
l)iiiation of Catholic man-ied to Protestant. Here is a situation that is honnd 
to aive rise to serious issues aflecting vital personal beliefs, such as the use 
of contraceptives and the rearing of children according to the accepted persua- 
sions of husband or -wife. Another matter that falls within the province of 
medical inquiry is the patient’s attitude toward limiting family formation 
because of financial reasons. In many a home the addition of each successive 
child means a lowering of economic, educational, and even hygienic standards. 
The burden of such sacrifices falls hea-^dty upon the wife and mother, not only 
from the standpoint of her own personal hardships, but from the standpoint 
of having to see her children stniggle with the handicaps of seriouslj’' inferior 
licalth and education. While her own official personality is attempting to deal 
Avitli these matters through ethics, her unofficial personality is demonstrating its 
emotional protest through biological manifestations of distress that the physician 
is called upon to treat. 

P, G., a married woman of twentj'-eight, was refeimed for attacks of palpi- 
tation, dyspnea, dizziness, and apprehensiveness in which her legs would give 
out and she Avould sink to the floor. She had had these phenomena for two 
years, hut dui'ing the past six months she had become more or less completely 
incapacitated. Her menstrual periods Avei*e very irregmlar, scanty, and accom- 
panied by pain and chilliness. Physical examination was negative except for 
tremors of the tongue and hands, very active knee-jerks, and 10 pounds 
overweight. Basal metabolism was satisfactory. Gymecology reported, “Pelvic 
e.xamination negative.” The patient was tense, fidgety, and easily induced to 
tears. Her nails were bitten to the quick. She had come to the Johns Hopkins 
Hospital after having been treated by three different doctors. The last one 
had advised a thyroid operation. In going into her story one found the 
folloM’ing facts. The patient is a Catholic maimied to a Lutheran. The husband 
IS a kind, industrious, sober man. He married the patient in opposition to his 
family, and the latter has made things uncomfortable for the patient. There 
arc two children. During the past two years the husband has been unable 
to obtain steady work owing to industrial conditions, and tbe family income 
has been unstable. He has not felt that he could support more children, and 
has taken preeautionary measures against conception. The patient w’orried 
over this practice, and made it the subject of discussion at Confession. The 
patient’s mental state is one of conflict between seeing the reason of her 
busband's attitude during the present economic cidsis, and her life-long beliefs 
aliout the sinfulness of such measures. How' much of her anxiety is due to 
'bis personal conflict, and how much is due to organic dissatisfaction associated 
with tbe procedure, it is impossible to say. The point of issue in therapeutics 
IS seeing to it that she understands the nature of her difficulties so that she 
bceoines more intelligent in the management of her sex problems. 
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Localized Pelvic Discomfort in the Setting of ” Nervousness” Bepresenta- 
tive of Mismanaged Sex Tension. — ^1. Vaginal sensations of crawling, burning, 
pressure, bearing-down feelings are usually associated with auto-erotism and 
conflict. They are not infrequently seen during late middle life in single 
women, and widows, and married women whose husbands have shown marked 
decline in sex impulse. By reason of the patient’s age, the habit of auto- 
erotism is not suspected and the difficulty is not elicited without direct ques- 
tioning. The history is usually that of a person whose sex life has adjusted 
itself without marked difficulty so long as activities and interests remained 
dilfuse and stimulating. With the gradual limiting of daily progi’am coincident 
with advancing years, the patient finds herself thrown upon her own resources 
for satisfaction which she has never learned to develop. Life becomes drab 
to the point of inutation. She is restless, lonely, sensitive to lack of attention. 
Sex tension becomes a problem, and with it a sense of shame that she should 
be guilty of such feeliugs at her age. It is a matter that cannot be discussed 
with any one. The patient begins to visit doctors complaining of insomnia, 
fatigue, anorexia, and local sensations that are charged up to a slight hyperten- 
sion or glycosuria, or beginning senile decline. Sometimes the patient develops 
fears of cancer, or vague germ phobias with suspicions and misinterpretations 
and seclusiveness. 

W. Z., a childless widow of sixty, was referred for cancer phobia, insomnia, 
and pressure sensations above the symphysis. Since the death of her husband 
five years before she had given up her home and retired to a suburban boarding 
house where she found life dull after years of home interests. Church on 
Sunday, a daily walk, calling on a friend, an occasional game of bridge con- 
stituted her progi'am week after week. She was unhappy, querulous, and 
lonely. She slept poorly, could not settle down to reading, did not enjoy her 
meals, lost some weight, was conscious of sex tension, gratified the desire, 
feared she had injured herself, began to wony about cancer of the vagina. 
Such a patient can be helped by giving her an opportunity for ventilative dis- 
cussion, by giving her reassurance, and planning a daily progi’am more suited 
to her energies. 

2. Dyspareunia unassociated with any local abnormality is a defense 
mechanism against sexual relations accompanied by varying degrees of aware- 
ness on the part of the patient. In some women with phlegmatic 
temperaments there is little sexual desire, through no lack of love for the 
husband. Marital relations constitute a conflict between a sense of duty and ^ 
a constitutional lack of desire. If the husband understands and is cooperative 
a reasonable adjustment is effected. If he is importunate the patient may 
work herself into a mental attitude that so reacts upon bodily sensation that 
coitus causes distinct pain. 

Another common cause of dyspareunia is to he found in the sphere of the 
patient’s affections. Decline in love for husband due to jealousy, with or with- 
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out adequate cause, or tlie gradual trausplantation of tlie patient’s own affec- 
tions elsewhere creates a mental attitude of aversion to intercourse that may 
])c projected upon the local mechanisms. The local discomfort can almost in- 
variably he interpreted as merely part of far deeper maladjustment in the 
relations between wife and husband. 

Relation of Menopause to Nervous Instabilities. — The frequency of nerv- 
ous breakdowns in middle life has long been a matter of medical observation. 
The rather uniform character of the breakdown gave rise to the term Melan- 
cholm, coined b}' the Geianans to describe a depression in which restlessness, 
an.xiety, and agitation stand out more than in depressions occurring earlier in 
life. Because this type of breakdown is seen so often around fifty years -of 
age the phrase mvolution meJancholia became a symptom-complex in ps 3 "chi- 
atric classification. Among its causal factors are enumerated hereditary tend- 
encies to breakdown (present according to White in about 60 per cent of cases), 
metabolic changes in the direction of destructive processes with special refer- 
ence to gonadal atrophjq and secondaril}'- some undue mental or phj^sical strain 
acting as a precipitating agent. To these causal factors modem psychiatry 
would also add the cumulative effects of life-long habits of poor mental hj^giene 
— attitudes of bitterness, pessimism, self-pity, fault-finding, and self-centered- 
ness. From an adaptive standpoint, middle age is the most trying period of 
life to meet. Like Dante climbing the Mountairr of Purgatory,, the individual 
ill middle age comes to a spot where he cannot but look back as he goes forward. 
Unlike that poet, however, the view is not alwaj^s pleasant in retrospect. Dis- 
appointed hopes, unrealized ambitions, envious comparisons with self-deprecia- 
tion chase each other like earl}’- winter clouds over the mountain ranges of the 
journey thus far traveled. Children many and leave hoirre, husbands die, 
friends drop out of the picture, economic conditions and ways of linng change. 
It is at this point that an emptiness of life becomes apparent unless the indi- 
vidual has all the way along developed a philosophy with action currents within 
herself. Such an outgoing personality is not likely to bend beneath the strains 
of destnictive metabolism, any more than she has under pregnancy. The in- 
growing personality, on the other hand, consumes itself from year to year, 
bending more and more under successive strains. 

The menopause is looked upon with a dread, much of which is traditional. 
It has been made the scapegoat of all sorts of faulty mental hygiene which does 
not fall into the category of psychoses. In the medical treatment of its prob- 
lems the physician must again beware of applying a few cut-and-dried prescrip- 
tions. Even in the treatment of frank menopausal depressions a gioat deal 
depends upon what goals can be set for reconstructive efforts toward return 
to health, lledieine is a bit inclined to fall back upon the menopause as the 
one causal factor in the maladjustment of women in middle age, and to encour- 
age them in the too often harmful tendency to settle dowm on part-time activ- 
ities for the rest of their lives. Whereas, it is the encouragement to remain 
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in the traffic stream of life that holds for them the best chance of continuous 
nervous stability. In other words, from early childhood to old age, inferior 
heredity and inferior somatic organization are given a maximum advantage 
only with the establishment of wholesome habit formation. 
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Braces, liimbosacro-iliac, 460, 462 
Breast, carcinoma of, backache following 
metastasis of, 468 
Broad ligaments, histology of, 50 
Buboes, protein therapy and, 927 
Bulbed ureteral catheters, 894, 896, 898 
Bulbocavernosus muscle, anatomy of, 31, 
289 

Bullous edematous cystitis, 861 


Calcareous cystitis, 861 ^ 

Calcium, blood coagulation and, 142 

Calculi, bladder, 839 

ureteral, appendicitis differentiated 
from, 474, 475 

Calibrators, relaxed vaginal outlet meas- 
ured by, 273 
urethral, 815 
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Cervix uteri, chronic inflammation of, 247 
congenital malformations of, 240 
diseases of, childbirth injuries, 243 
condyloma acuminatum, 254 
congenital malformations, 240 
erosion, 243 

gonorrheal endocervicitis, 262 
granuloma of, 254 
hypertrophied elongated cervix, 249 
inflammatory changes, 250 
lacerations, 243 
polyps, 260 
radium in, 942 
sarcoma, 261 
sterility and, 160 
syphilis, 255 
treatment of, 162 
traumatic cei'vicitis, 253 
tuberculosis, 256 
tumors, 260 
erosion of, 243 
gonorrhea of, 637 
granuloma of, 254 
hemorrhage from polyps of, 145 
histology of, 41 
inflammatory changes in, 250 
laceration of, repair of, 303 
treatment of, 245 
malformations of, 240 
normal position of, 310 
papilloma of, electrotherapy and, 987 
polyps of, 260 
rupture of, 100 
sarcoma of, 261, 608 
secretions of, significance of, 67 
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treatment of, 161 ' 
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tuberculosis of, 256 
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examination of, 77 
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etiology of, 614 
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fallopian, 792 
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Chorio-epitheliomata, lutein cysts and, 
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structure of, 615 
symptomatology of, 615 
treatment of, 616 

tubal, extra-uterine pregnancy and, 709 
vaginal, 388 

Chronic appendicitis, gynecological con- 
ditions dilferentiated from, 475 
treatment of, 476 

Chronic cervicitis, electrotherapy and, 
984 

treatment of, 247 

Chronic cystitis, treatment of, 865 
Chronic dysmenorrhea, 131 
Chronic gonorrheal salpingitis, sympto- 
matology of, 651 
treatment of, 653 
operative, 655 

Chronic hypertrophic ulcerative vulvitis, 
191, 199 

Chronic metritis, abdominal hysterec- 
tomy and, 432 

Chronic nephritis, miscarriage and, 167 
Chronic pelvic inflammatory disease, 
x-ray treatment of, 963 
Chronic salpingitis, appendicitis differen- 
tiated from, 475 

myomectomy complicated by, 567 
Chronic urethritis, treatment of, 824 
Clear space, 401 
Climacterium, 124, 1011 
Clip forceps, 593 
Clitoris, blood supply of, 29 
carcinoma of, 208 
diseases of, 216 
histology of, 37 
muscles of, 32 

new growths of, electrotherapy and, 985 
Cloaca, pelvic diaphragm and, 289 
Closure of incision, 408 
Coagulation time, determination of, 142 
Coccygeus muscle, anatomy of, 25, 31, 
289 

Coccygodynia, neurological nature of, 469 
Colica scrotorum, 236 
Colles’s fascia, anatomy of, 292 
importance of, 359 
Colpitis emphysematosa, 384 
Colporrhaphy, anterior, 314, 322 
Columnse rugarum, 40 
Complete procidentia, modified Mayo op- 
eration for, 334 

Complete tear of rectovaginal septum, 
269; old, 283 

Compulsion neurosis, 1006 



iroEX 


1019 


rVmeofllcd abscess, Skene’s glands and, 
825 

Concealed spina bifida, backache differen- 
tiated from, 457 

Condvloina acuminata, cen-ical, 254 
valvar, 193 

Condvloinata lata, gonorrheal infection 
and, 641 
vulvar, 192 

Congenital aspermia, 158 
Congenital malformations and develop- 
mental defects, 107, 112 
cen-ical, 240 

Connective-tissue tumors, ovarian, fibro- 
ma, 756 ^ 

papillarj' fibroma, 742 
sarcoma, 757 

Consent of patient, preoperative, 390 
Constipation, tuberculous salpingitis and, 
667 

Constrictor uretbrae muscle, anatomy of, 
289, 292 

Constrictor vaginse muscle, anatomy of, 
31 

Coolidge hot-cathode tube, 957 
Coolidge water-cooled tube, 958 
Corpora albicantia, 59 
Corpus fibrosum, formation of, 124 
Corpus luteum, cyst of, 728 
development of, 122 
histology of, 57 
ovarian secretions and, 59 
rujjtured, appendicitis differentiated 
from, 475 

Corpus luteum spurium, 123 
Corpus luteum verum, 123 
Corsets, lumhosacro-iliac, 460 
Cryptomenorrhea, 129 
Cullen’s ectopic pregnancy sign, 696 
Cullen’s uterine suspension, 485 
Curets, types of, 104 

Curettage, dilatation and, dangers of, 100 
pncral considerations of, 98 
indications for, 102 
macroscopic interpretation of endo- 
metrium, 104 
method of, 99, 103 
priniarj- dysmenorrhea and, 137 
C.'^tadononiata, miiltilocular ovarian, 

729, 768, 771 

.'f'tadenosnrcoma, papillary ovarian, 

746 

C'^tie cervicitis, electrotherapy and, 984 
'-.vstic cystitis, 861 

fihromyxomata, fimbrial, 792 
"-y^tjo myomata, uterine, 508 


Cystic rupture, ovarian tumors compli- 
cated by, 776 
Cystitis, diagnosis of, 861 
etiology of, 859 
pathology of, SCO 
prophylaJeis of, 864 
symptomatology of, 861 
treatment of, SG5 

tuberculous, palpation of bladder and, 
810 

various forms of, SCO 
Cystocele, anatomical considerations of, 
308 

history of, 305 
injuries resulting in, 332 
Jlayo operation for, 334 
modified Watkin’s repair of, 326 
myomatous uterus associated with, Far- 
rar operation for, 351 
prolapsus uteri and, 307 
relaxed vaginal outlet and, 271 
repair of, 301, 313, 323, 334, 351 
Cystomata, psendomneinous, 734 
simple serous, 727 
Cj'stopexy, 314, 322 

Cystoscopy, cystitis diagnosis and, 803 
ureteral stricture and, 891 
Cystostomy, suprapubic extraperitonea I, 
vesical tumors and, 932 
transperitoneal, vesical tumors and, 
918 

Cysts, chocolate, ovarian perforating 
hemorrhagic, 794 
corpus luteum, 728 
dermoid, ovarian, 750 
vesical, 856 

echinococcic, vaginal, 384 
epithelial inclusion, 380 
gas, vaginal, 384 

intraliganicntary, graafian follicle and, 
784 

operative management of, 7S1 
ovarian, abdominal hysterectomy and, 
432 

appendicitis differentiated from, 475 
cystic papilloma, 740 
inflammatory, 767 
multilocular cj-stadenoma, 729 
pseudomucinous cystoma, 734 
simple retention, 727 
simple serous cystoma, 727 
sterility and, 161 
papillary parovarian, 765 
parovarian, age incidence of, 761 
diagnosis of, 763, 772 
extra-uterine pregnancy and, 6SI 
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Cysts, parovarian, origin of, 160 
papillary, 765 
sterility and, 164 
symptoms of, 763 

tubo-ovarian, myomectomy complicated 
by, 567 
urethral, 830 
diagnosis of, 384 

vaginal, colpitis emphysematosa, 384 
epithelial inclusion cyst, 380 
echinococcic, 384 

embryonic epithelial structure cyst, 
382 

gland cyst, 382 
treatment of, 384 
vesical, pathology of, 906 
vulvovaginal, 209 

Decidual reaction, tubal, extra-uterine 
pregnancy and, 675, 688 
Deciduoma malignum, etiology of, 614 
history of, 613 
treatment of, 616 

Deep superficial perineal fascia, anatomy 
of, 292 

Denudation, Hegar posterior median tri- 
angular, relaxed vaginal outlet 
and, 275 

Dermatitis, intertrigenous, 188 
Dermoid cysts, ovarian, 750, 772 
vesical, 856 

Descensus uteri, ureteral stricture and, 
888 

Desormeaux’s probe, 817 
Developmental defects, congenital mal- 
formations and, 107, 112 
Developmental inhibitions, 112 
Diabetes, amenorrhea and, 129 
miscarriage and, 167 
protein therapy contra-indicated in, 928 
vaginal hysterectomy and, 444 
Diabetic vulvitis, 189 
Diagnostic aids, basal metabolism, 96 
blood examination, 95 
microscopy, 97 
urinalysis, 93 

Diaphragm, pelvic, anatomy of, 290 
upper pelvic, anatomy of, 294 
importance of, 296 
urogenital, anatomy of, 291 
Diarrhea, tuberculous salpingitis and, 
667 

Diathermy, protein therapy and, 926 
Diet, postoperative, 411 
sterility and, 166 


Dilatation and curettage, dangers of, 100, 
general considerations of, 98 
indications for, 102 
macroscopic interpretation of endo- 
metrium, 104 
method of, 99 
office, 103 

primary dysmenorrhea and, 137 
Dilators, Goodell-Ellinger, 103 
Hegar, 100, 814 

dysmenorrhea and, 137 
sterility and, 162 
urethral, 813 

Diphtheritic vaginitis, 223 
Displacements, bladder, 836 
urethral, 820 

Distention, bladder, air or water, 869, 894 
Diverticula, urethral, 824 
Doderlein’s bacillus, 40 
Donovan bodies, granuloma inguinale 
and, 197 

Dorsal posture, inspection in, 65 
Douglas’s hernia, repair of, 302, 347, 371, 
374 

Doyen’s vaginal hysterectomy, 453 
Drainage, abdominal hysterectomy and, 
443 

cystitis treatment by, 871 
general principles of, 406 
pelvic abscess and, 629 
vaginal hysterectomy and, 453 
Dressing, abdominal, 409 
Dysmenorrhea, benign uterine tumors 
and, 498 
chronic, 131 
electrotherapy and, 992 
endocrinology and, 154 
etiology of, 132 
history of, 131 

hypoplastic, organotherapy and, 156 
membranous, 138 
nasal, 138 

primary, etiology of, 132 
treatment of, 137 
radium in, 953 
secondary, etiology of, 134 
treatment of, 137 
treatment of, 135 
ureteral stricture and, 884 
x-ray treatment of, 961 
Dyspareunia, defense mechanism of, 1010 
diagnosis of, 237 
etiology of, 235 
examination in, 237 
imperforate hymen and, 114 • 
inflammatory, 236 
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of, liU, 7 JO 
x-r.iy of, 

Ec«‘!n;>, {iriiriiii- •. uh;!- nj!.!, ;.‘.7o 
llcleiiin, vulvar. IIU. 11'7 
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papilloma of ocrvix, ()S7 
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KliTlroflu'rapy, diseases treated l»y, 
veuoreal warts, OSa 
verriii’a aeiiminala, 085 
vulvnva(:iiiitis. 'O^l 
jo’jH'ral I’on-ideriitions of, 07-1 
!'S0 

•’iirrei)!-, !>75 
lii- lolo;ry, !isl 
t'-.'liniinu’. 075 

oj-i-fatioji'. eoiidneted witli, OO:! 

Kl' jdjanliii'd* , lalda Jiiijiora and, 215 
\!ih;d. Ipat 

M!.!i;-.i!<d t'irvix, liyjarlpijdiied. In-at- 
nan! of, 250 

l-nd-d)'!!). (•Tvsi-al I'.ireinonia torininat- 
ine in d-ath from, 5''7 
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I'jje.-i.v -■ v aj-init i-, 225 

I':.*;... , > li'i'!r<>;!ii-rapy and, '.'" t 

niiT'-ur'K-lir-un*- in, 252 

ni-<> of, 25n 
•.iPm-., 2:.!* 

}'; d''--.'i5;<d..;*y, .atn' Jiorriiea ;md. 152 
d> • !j;< norri.i a and, 1,51 
•!. jiiity and, 155 
riid' im !r;a! iniidan! -, 7!*'' 

JUalieJia?)!, S'*:; 

I'!:d'<!ni-;ii;!l I ari-oinata, symjitotn- of, 
«'-I2 

Ivjidi !!.i !i:o!iia!a, lo nipn <-etojii<*, etiology 
of. 70 5 

p-atii'diiyy of, 701 
injitonia’olos'y <*f, 7011 
Sriasnnn!. s'i| 

Endoiju lrio-i-, imjtiinal, KOI) 
Mndonn-lrinni. Mood supply of, 3S 
hi-tolo;>y of. .12, no 
inti-rnal plia-o, -12, 1211 
ini-n-lrual jdia-e, -tl!, 120 
po-iiiien-tnial plni'ie, •17, 110 
pregnant phase, -IK 
pn-iin-n-tnial jdiase, -15, 120 
hyperplaslie, uterine lieinorrlnifre from, 
Ml 

le-ions of, trealnienl of sti'rility <*nusc(l 
hy, I Oil 

tuhereiilous, hemoridia^ire from, M5 
niyomeeloniy eoniplieated hy, 550 
liihep’iilons saliiinp-itis ami, (lf!2 
Kiidopelvie faseia, visceral layer of, an- 
atomy of, 200 

Kmlotheliomata, uterine, OOS 
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Endothermy, cystitis treatment by, 871 
surgical, vesical tumors and, 913 
Enterocele, repair of, 302, 347, 371, 374 
Enterovesical fistulas, operative treat- 
ment of, 855 
Enucleator, myoma, 527 
Enuresis, cause of, 890 
Epithelial inclusion cysts, 380 
Epithelial structure cyst, embryonic, 382 
Epithelial tumors, benign ovarian, 727 
multilocular cystadenoma, 729 
papillary tumors, 738 
pseudomucinous cystoma, 734 
simple serous cystoma, 727 
malignant ovarian, adenocarcinoma, 
743 

carcinoma, 743 
Krukenburg tumor, 748 
mixed types of, 749 
papillary adenocarcinoma, 745 
papillary cysta denosarcoma, 746 
secondary carcinoma, 748 
Epitheliomata, cborio-, diagnosis of, 616 
duration of, 615 
etiology of, 614 
extension of, 615 

extra-uterine pregnancy and, 709 
fallopian, 792 
history of, 613 
lutein cysts and, 59 
structure of, 615 
symptomatology of, 615 
treatment of, 616 
vaginal, 388 
Esthiomene, 199 

Ether anesthesia, examination under, 84 
Eversion, bladder, 831 
Examination, bladder and urethra, cysto- 
scopy and urethroscopy, 811 
inspection, 811 
instruments for, 813 
palpation, 809 
percussion, 809 
steps in, 816 
urinalysis, 809 

gynecological, abdominal organs, 84 
abdominal walls and rectum, 72 
anesthesia and, 83 
anterior surface uterus through rec- 
tum, 74 
bimanual, 67 

children and young girls, 77 
digital, 66 
dorsal posture, 65 
fallopian tubes, 71 
general considerations, 60 


Examination, gynecological, history tak- 
ing, 61 
hymen, 65 
inspection, 65 

invagination of pelvic floor, 70 
knee-chest posture, 76 
outlet, 65 
ovaries, 71 
/preoperative, 391 
pulled-down uterus, 74 
rectum, 78 

rectum and abdominal walls, 72 

retroposed uterus, 73 

seat of pain, 83 

Sims posture, 75 

uterine sound diagnosis, 74 

uterine tubes, 71 

uterus, 70, 71 

vulva, 65 

Exfoliative cystitis, 860 
Exfoliative vaginitis, 223 
Exophthalmic goiter, organotherapy and, 
156 

Exposure of field, 396 
External genitalia, histology of, 36 
External oblique muscle, anatomy of, 5 
External superficial perineal tear, 267 
Extraperitoneal cystostomy, suprapubic, 
vesical tumors and, 912 
Extra-uterine pregnancy, chorio-epitheli- 
oma of tube and, 709 
classification of, 682 
clinical history of, 688 
Cullen’s sign in, 696 
definition of, 673 
diagnosis of, 692 • 
etiology of, 674 
fetal abnormality and, 712 
hemorrhage from, 150 
mortality of, 720 
myomectomy complicated by, 560 
prognosis of, 708 
repeated, 711 

ruptured, appendicitis differentiated 
from, 474 
symptoms of, 692 
treatment of, 712, 716 
x-ray diagnosis of, 698 
Extrophy, bladder, 831 


Eacial expression, postoperative, 414 
Fallopian tubes, anatomy of, 11 
atresia of, ectopic pregnancy and, 
677 

bimanual examination of, 71 
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Fallopian tubes, decidual reaction in, 
extra-uterine pregnancy due to, 
675 

diseases of, appendicitis and, 471 
myomectomy complicated by, 567 
x-ray treatment of, 964 
diverticula from lumen of, extra-uter- 
ine pregnancy and, 679 
ectopic pregnancy due to accessory os- 
tia of, 680 

extension of cervical carcinoma to, 581 
extra-uterine pregnancy and cliorio- 
epithelioma of, 709 

extra-uterine pregnancy due to per- 
sistence of fetal type of, 678 
gonorrheal infection of, 642, 650 
acute stage of, 650 
chronic stage of, 651 
hematoceles in, significance of, 707 
histology of, 51 

inflammatory affections of, extra-uter- 
ine pregnancy and, 680 
occlusion of, sterility and, 160 
treatment of sterility caused by, 164 
peristalsis in, 176 

peruterine insufflation to determine 
patency of, 169 

polyps of, extra-uterine pregnancy and, 
677 

rudimentary, myomectomy complicated 
by, 567 

tuberculosis of, 661 
tumors of, 789 

Farrar operation for large cystocele as- 
sociated with myomatous uterus, 
351 

Fascia and ligaments of pelvic floor, an- 
atomy of, 289, 358 
injuries to, 298, 358 
Fascia infradiapbragmatiea, 290 
Fascia supradiaphragmatica, '290 
Fascia transversalis, anatomy of, 5 
Fat, abdominal signs of, 89 
Feminine pseudohermaphroditism, 112 
Femoral ring, anatomy of, 27 
Fergusson traction forceps, 100, 399 
Fetal abnormality, extra-uterine preg- 
nancy and, 712 

Fever, acute rheumatic, sterility and, 
_ _ 159 

Fibrinogen, blood coagulation and, 142 
1 ihrocystic tumors, uterine, 508 
fibroid tumors, uterine, characteristics 
of, 496 

diagnosis of, 615 
form peculiarities of, 514 
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Fibroid tumors, uterine, hemorrhage and, 
148 

incidence of, 498 
malignancy of, 149 
organotherapy and, 156 
■ radium in, 948 
site of, 504 

symptomatology of, 498 
treatment of, 518 

Fibroid tumors, uterine, x-ray treatment 
of, 521, 961 

Fibromata, fallopian, 792 
ovarian, connective-tissue character of, 
756 

papillary, 742 

submucous, uterine hemorrhage from, 
147 

urethral, 829 
vesical, 909 
vulvar, 203 

Fibromyomata, blood supply of, 18 
menorrhagia and, 19 
uterine, characteristics of, 496 
diagnosis of, 515 
form peculiarities of, 514 
incidence of, 498 
site of, 504 

symptomatology of, 498 
treatment of, 518 
x-ray treatment of, 521 
vulvar, 203 

Fibrosarcoma mucocellulare cai’cinoma- 
todes, Krukenburg’s, 748 
Fifth lumbar sacralization, backache and, 
458, 460 

Fimbriatubo-ovarica, 52 
First sacral vertebra, incomplete fusion 
of, backache and, 459 
Fistulas, enterovesical, operative treat- 
ment of, 855 

infected, electrotherapy and, 985 
posthysterectomy cervieo-abdominal, 
extra-uterine pregnancy and, 681 
vesical, diagnosis of, 845 
rectopelvivaginal, pelvic abscess com- 
plicated by, 632 
etiology of, 843 
operative treatment of, 850 
symptomatology, 844 
treatment of, 845, 850 
vesico-uterine, operative treatment of, 
854 

vesico-uterovaginal, operative treat- 
ment of, 854 

vesicovaginal, operative treatment of, 
850 
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Focal infections, backache and, 467 
enuresis and, 890 
ureteral stricture and, 875 
uterine hemorrhage and, 143 
Follicle, graafian, intraligamentary cysts 
and, 784 

Follicular atresia, 124 
Food, postoperative, 411 
Forceps, alligator, 816 
Allis, 279 
clip, 593 

Fergusson traction, 100, 399 
Jacobs, 148, 326 
Kocher-Ochsner, 400 
museau, 437 
polyp, 100, 102 
types of, 400 

Foreign bodies, bladder, 838 
Fowler’s method of drainage, 408 
Fractures, backache and, 464 
Frohlich’s syndrome, amenorrhea and, 
130, 152 

Functional uterine bleeding, endocrinol- 
ogy and, 153 
organotherapy and, 156 
Fundus uteri, carcinoma of, diagnosis of, 
604 

duration of, 601 
cause of death from, 603 
extension of, 600 
incidence of, 600 
metastasis of, 600 
prognosis of, 601 
symptomatology of, 604 
treatment of, 605 
x-ray treatment of, 963 
diseases of, radium in, 944 
displacements of, treatment of, 162 
extension of cervical carcinoma to, 
581 

gonorrheal infection of, 642 
histology of, 42 
sarcoma of, 609 
tuberculous salpingitis and, 662 
Furunculosis, vulvar, 188 
Fusion, fifth lumbar, backache and, 458 
first sacral, incomplete, backache and, 
459 

labial, 108, 114 


Gartner’s duct, cyst of, 382 
histology of, 50 
relations to pelvic viscera 
Gas cysts, vaginal, 384 
Gas insufflation in sterility, 169 


Gas tube, 956 
Gatch frame, 408 

Gebhart’s subepithelial hematomata, 46 
Gehrung pessary, 489, 494 
Genital infantilism, 114 
Genital spots, dysmenorrhea and, 138 
Genital tuberculosis, protein therapy and, 
927 

Genitalia, external, histology of, ’36 
internal, histology of, 38 
Germinal epithelium, histology of, 54 
Glass ball pessaries, 490 
Gland cysts, vaginal, 382 
Globular myomata, myomeotomy compli- 
cated by, 541 

Glucose-gum acacia apparatus, 403, 415 
Glycosuria, pruritus vulvae and, 229 
Goiter, exophthalmic, organotherapy and, 
156 

Gonorrhea, gonorrhea in children, clini- 
cal course of, 648 
contagiousness of, 647 
pathology of, 647 
prognosis of, 649 
treatment of, 648 
gonorrhea in women, 634 
bacteriology of, 636 
pathology of, 636 
incidence of, 635 
site of, 637 
treatment of, 638 

Gonorrheal ' bartholinitis, edema in, 191 
electrotherapy and, 984 
protein therapy in, 927 
Gonorrheal endocervicitis, mercurochrome 
in, 252 

Gonorrheal salpingitis, acute stage of, 
650 

appendicitis differentiated from, 472 
chronic stage of, 651 
extra-uterine pregnancy and, 680 
incidence of, 642, 650 
pelvic abscess and, 625 
Gonorrheal urethritis, electrotherapy and, 
983 

Gonorrheal vaginitis, leukorrhea in, 
222 

Gonorrheal vulvovaginitis, electrotherapy 
and, 984 

Goodell bivalve speculum, use of, 66 
Goodell-Ellinger dilator, 103, 162 
Graafian follicle, histology of, 54 
intraligamentary cysts of, 784 
Graafian follicle hematoma, appendicitis 
differentiated from, 476 
Granuloma inguinale, 197 
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Granulomata, cervical, 254 
urethral, electrotherapy and, 989 
treatment of, 239 

Graves' syndrome, organotherapy and, 
156 

Gum acacia glucose apparatus, 403 
Gummata, vulval, 192 

Health of surgeon, 390 
Heart disease, miscarriage and, 167 
Hegar’s dilators, dysmenorrhea and, 137 
sterility and, 162 
urethral examination and, 814 
use of, 100 

Hegar’s posterior median triangular de- 
nudation, relaxed vaginal outlet 
and, 275 

Hegar’s sign, histological basis for, 41 
Hematocolpos, imperforate hymen caus- 
ing, 114 

Hematomata, Gebhart’s subepithelial, 46 
graafian follicle, appendicitis differen- 
tiated from, 475 
vulvar,. 189 

Hematometra, cervical disease and, 264 
Hematosalpinx, myomectomy complicated 
by, 567 

Hematuria, vesical tumors and, 910 
Hemorrhage, carcinoma indicated by, 
589, 604 

death following carcinoma and, 587, 
603 

extra-uterine pregnancy and, 703 
functional uterine, endocrinology and, 
153 

hymeneal, 218 

intestinal, postoperative, 426 
operative, control of, 400 
pelvic abscess complicated by, 632 
sarcoma of uterus and, 612 
secondary, control of, 416 
ureteral stricture and, 890 
uterine, benign tumors and, 501 
etiology, 141 
radium in, 951 
treatment, 151 
x-ray treatment of, 960 
Hemorrhagic (chocolate) cysts, ovarian 
perforating, 794 
Henke’s fissure, anatomy of, 9 
Henle’s ligament, anatomy of, 16, 50 
Hermaphroditism, types of, 108 

Hmnia, bladder, repair of, 301, 305 
Houglas’s, repair of, 302, 371, 374 
inguinal, vulvar manifestation of, 204 


Hernia, rectal, repair of, 302, 359' 
Hesselbach’s triangle, anatomy of, 26 
High rectocele, repair of, 302 
Hodge’s pessary, 489 
Horizontal bisection, abdominal hysterec- 
tomy by, 441 
Hormone, ovarian, 59 
amenorrhea and, 153 
organotherapy and, 156 
Hottentot apron, 65 
Hunuer’s vaginal hysterectomy, 453 
Hydatid, Morgagni’s, 766 
histology of, 50 

Hydatidiform mole, lutein cysts and, 59 
Hydrocele muliebris, 203 
Hydronephrosis, benign uterine tumors 
and, 503 

miscarriage and, 167 
Hydrosalpinx, benign uterine tumors and, 

502 

myomectomy complicated by, 567 
Hydi'o-ureter, benign uterine tumors and, 

503 

eei’vical carcinoma and, 587 
Hymen, atresia of, 219 
diseases of, 218 
histology of, 38 
imperforate, 114, 129 
injuries of, 218 
inspection of, 65 
ruptured, hemorrhage from, 144 
tumors of, 221 
Hymenectomy, 114 
Hyperemic cystitis, 860 
Hyperthyroidism, amenorrhea and, 130 
organotherapy and, 156 
Hypertrophic ulcerative vulvitis, chronic, 
191, 199 

Hypertrophied elongated cervix, treat- 
ment of, 249 

Hypernephromata, backache following 
metastasis of, 468 

Hyperplastic endometrium, uterine hem- 
ori’hage from, 144 

Hypertrophic osteo-arthritis, backache 
and, 468 

Hypodermoclysis, novocain and, 415 
Hypopituitarism, amenorrhea and, 152 
dystrophy adiposogenitalis and, 114, 
130 

Hypoplasia, dysmenorrhea and, 133 
Hypothyroidism, functional uterine bleed- 
ing and, 154 

Hysterectomy, abdominal, closure of 
wound in, 443 
drainage in, 443 
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Hysterectomy, abdominal, extirpation by 
continuous incision from side to 
side, 434 

Horizontal bisection and, 441 
indications for, 432 
methods of, 433, 436 
sagittal bisection and, 437 
vaginal. Doyen’s, 453 
Hunner’s, 453 
indications for, 444 
technique of, 445 

Hysteromyomectomy, history of, 529 
indications for, 524, 530 
technique of, 530 

Hysterosalpingo-oophorectomy, indica- 
tions for, 432 


Ileococcygeus muscle, anatomy of, 290 
Ileus, postoperative, 421 
Imperforate hymen, 114, 129 
Impinging spinous processes of lower 
lumbar vertebra, backache and, 
459 

Implants, endometrial, 198 
malignant, 803 
ovarian, 798 

Incisions, affections of, 409 
closure of, 408 
exploratory, 395 
fat women and, 395 
length of, 394 
tubo-ovarian abscess, 396 
Inclusion cysts, epithelial, 380 
Incontinence, urinary, 821 

ureteral stricture and, 890 
Infantile pelvis, anatomy of, 2 
Infantile rectum, position of, 3 
Infantile uterus, dysmenorrhea and, 133 
position of, 3 

Infantile vagina, position of, 3 
Infantilism, 1005 
genital, 114 

Infection, carcinoma terminating in 
death from, 587, 603 
extravesical foci of, elimination of, 
867 

focal, backache and, 467 
enuresis and, 890 
ureteral stricture and, 875 
uterine hemorrhage and, 143 
gonorrheal, electrotherapy and, 982 
myomectomy complicated by, 549 
pelvic, protein therapy in, 926 
postpartum or postabortal, appendicitis 
differentiated from, 474 


Infection, puerperal, pelvic abscess and, 
625 

protein therapy in, 925 
submucous tumors and, 501 
Infectious diseases, acute, amenorrhea 
and, 129 

Inflammatory ovarian cysts, 767 
Influenza, amenorrhea and, 129 
Infundibulopelvie ligament, anatomy of, 
16, 50 

Inguinal endometriosis, 800 
Inguinal granulomata, 194 
Inguinal hernia, vulvar manifestation of, 
204 

Inguinal ring, anatomy of, 27 
Inhibitions, developmental, 112 
Injuries, bladder, operative treatment of, 
398 

cervical, childbirth causing, 243 
cystocele resulting from, 312 
hymeneal, 218 

pelvic fascia and ligament, 298 
pelvic floor, general considerations of, 
298, 358 

puerperal, carcinoma and, 574 
ureteral, 398 
vulval, 189 

Insanity, amenorrhea and, 130 
menopause and, 127, 1011 
Instillations, bladder, 868 
Insufflation in sterility, peruterine tubal, 
169 

Intermenstrual pain, 138 
Internal genitalia, histology of, 38 
Internal oblique muscle, anatomy of, 5 
Internal perineal tear, 267 
Internal secretions, amenorrhea and, -152 
dysmenorrhea and, 154 
functional uterine bleeding and, 153 
sterility and, 154 

Interstitial oophoritis, benign uterine tu- 
mors and, 502 

Interstitial pregnancy, criteria of, 685 
treatment of, 719 
Intertrigenous dermatitis, 188 
Interureteric jigament, 807 
Intestinal hemorrhage, postoperative, 426 
Intestinal obstruction, cervical carcinoma 
terminating in death from, 587 
Intestine, large, anatomy of, 10 
small, anatomy of, 6 
groups of, 6, 9 
length of, 9 

Intraligamentary cysts, graafian follicle 
and, 784 

operative management of, 781 
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Infra-uterine pregnancy, myomectomy 
complicated by, 556 
Intra-uterine tuberculosis, 602 
Involution melancholia, 1011 
Irrigations, bladder, 868 
Ischiocavernosus muscle, anatomy of, 289 
Ischiorectal fossa, anatomy of, 33 
Ischuria, diagnosis and treatment of, 823 


Jacobs forceps, 148, 326 _ 

Joints and bones, neurological conditions 
of backache and, 469 
pathological conditions in, arthritis, 
461 

backache and, 464 
hypertrophic osteo-arthritis, 468 
infections, 461 
metastatic lesions, 468 
sacro-iliac tuberculosis, 461 
tuberculosis of, 466 


Kelly endoscope, 894 
Kelly uterine suspension, 483 
Kidney, displacement of, palpation of, 92 
Knee-chest posture, 16, 82 
Koclier-Ochsner forceps, 400 
Koch’s cardinal ligament. 50, 294, 304, 
309 

Kolpohyperplasia cystica, 225 
Kossmann’s appendix vesieularis, 166 
Kraurosis vulvs, pruritus and, 230 
Kriegs amenorrhoe, 129 
Krukenburg ovarian tumor, 148 
Kymographic studies, peruterine tubal 
insufflation and, 116, 181 


habat sacral anesthesia, 429 
Labia majora, fibroma of, 205 
fusion ^agglutination) of, 108, 114 
histology of, 36 
varicose veins of, 190 
Labia minora, diseases of, 215 
histology of, 31 

Labor, premature, syphilis and, 161 
Lacerations, cervical, carcinoma resem- 
bling, 592 
childbirth and, 243 
repair of, 303 
treatment of, 245 

penneal, complete tear of rectovaginal 
septum, 269 

external superficial tear, 261 


1021 

Lacerations, perineal, internal tear, 267 
old complete tear, 283 
recent injuries classified, 267 ■ 
relaxed vaginal outlet, 271 
repair of, 303 

supports of vaginal outlet, 265 
Lactation, amenorrhea during, 129 
Laminaria, use of, 99 
Large intestine, anatomy of, 10 
Length of incision and how to find peri- 
toneum, 394 
Leukoderma vulvse, 189 
Leukoplakic cystitis, 861 
Leukorrhea, cervical carcinoma and, 589 
diagnosis of, 223 
etiology of, 222 
prophylaxis of, 224 
sarcoma of uterus and, 612 
treatment of, 225 
tuberculous salpingitis and, 668 
Levator ani muscle, anatomy of, 21, 31, 289 
Ligamenta colli transversa, Mackenrodt’s, 
294 

Ligaments, broad, histology of, 50 
cardinal, 50, 294, 304, 309 
Henle’s suspensory, anatomy of, 50 
infundibulopelvic, anatomy of, 16, 50 
interureteric, 801 
Koch’s cardinal, 50, 294, 304, 309 
ovarian, anatomy of, 16 
Poupart’s, anatomy of, 5, 25 
round, histology of, 50 
triangular, anatomy of, 291 
uterine, histology of, 50 
uterosacral, anatomy of, 13, 295 
histology of, 51 
Ligation of pedicle, 399 
Linea alba, anatomy of, 5, 33 
Lipectomy, 395 
Lipomata, vulval, 202 
Lipomyoma, uterine, 498 
Liquor folliculi, ovarian seci'etions and, 59 
Lithotomy posture, 65 
Littre’s acinous glands, urethral inspec- 
tion and, 812 

Lochiometra, protein therapy and, 928 
Loculate bladder, 831 
Lumbosacral strains, backache and, 451, 
460 

Lung, diseases of, miscarriage and, 161 
Lupus, 199 

Lutein cells, origin of, 59 
Lymphangioma, vulval, 191 
Lymphatics, pelvic, 20 

extension of cervical carcinoma to, 
586 
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Mackenrodt’s ligamenta colli transversa, 
294 

Malaplakic cystitis, 861 
Malformations, congenital, cervical, 240 
developmental defects and, 107 
Malignant implants, endometrial type of, 
803 

Malignant ovarian epithelial tumors, 743 
adenocarcinoma, 743 
carcinoma, 743 
Krukenburg tumor, 748 
mixed types of, 749 
papillary adenocarcinoma, 745 
papillary carcinoma, 745 
papillary cystadenosarcoma, 746 
secondary carcinoma, 748 
Malignant tumors, uterine, adenomyoma, 
618, 622 

carcinoma of body of uterus, 600 
carcinoma of cervix, 572 
chorio-epithelioma, 613 
sarcoma, 607 
vaginal, carcinoma, 385 
cborio-epithelioma, 388 
sarcoma, 387 
vulvar, 206 

Martin’s retinaculum uteri, 295 
Masculine pseudohermaphroditism, 110 
Masturbation, 1002 
pruritus vulvas and, 230 
Mayo operation for complete procidentia, 
modified, 334 
McCarthy endoscope, 894 
Medullary cords, origin of, 59 
Melancholia, amenorrhea and, 130 
menopause and, 1011 
Membranous dysmenorrhea, 138 
Menarche, hemorrhages during, 142 
Menge pessary, 492, 495 
Meningitis, chronic spinal, backache and, 
469 

Menopause, nervous and psychic symp- 
' toms following, 127 

nervous instabilities and, 1011 
premature, 124 
surgical, 125 
symptoms of, 126 
treatment of, 156 
time of, 124 

treatment of symptoms of, 128 
uterine hemorrhage during, 142 
vasomotor symptoms during, organo- 
therapy and, 156 

Menorrhagia, benign uterine tumors and, 
501 

endocrinology and, 153 


Menorrhagia, etiology of, 141 
fibromyoma and, 19 
radium in, 951 
treatment of, 151 
ureteral stricture and, 890 
x-ray treatment of, 960 
Menotoxin, 118 

Menstrual functioning and mental health, 
1004 

Menstruation, age and, 119 

amount of blood lost during, 118 
anatomic changes during, 119 
cessation of, extra-uterine pregnancy 
and, 692 

clinical characteristics of, 118 
discharge of, character of, 118 
disturbances of, tuberculous salpingitis 
and, 668 

duration of, 118 

effect of peruterine tubal insufflation 
upon, 182 

endometrial changes in, 120 
historical, 117 
menopause and, 124 
menotoxin and, 118 
metabolic wave of, 118 
molimina of, 118 
painful, 131 

benign uterine tumors and, 498 
periodicity of, 118 
physiological basis of, 43 
puberty and, 119 
rhexis, 47 
toxemia and, 118 
uterine blood supply during, 18 
vaginal reaction to, 40 
venous character of blood of, 20 
Mesentery, anatomy of, 6 
Mesometrium, 294 

Metabolism, basal, value of determina- 
tion of, 97 

protein therapy and, 924 
Metastasis, carcinoma and, 580, 600 
chorio-epithelioma and, 615 
Metritis, chronic, abdominal hysterec- 
tomy and, 432 

Metrorrhagia, radium in, 951 
Microscopy, value of, 97 
Migration of ovum, ectopic pregnancy 
and, 678 

Milk (protein) therapy, adjuvants to, 
926 

contra-indications to, 928 
initial dose, 925 
interval between injections, 925 
outward signs of, 924 
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Milk (protein) therapy, propitious time 
for administration of, 924 
site of injection, _ 925 
substances used in, 924 
technique of, 925 
theory of, 923 

■Miscarriage, causes of, 167 
sterility caused by, 167 
Mittel-schmerz, 138 

Modified Watkin’s operation, cystocele re- 
pair and, 326 

Mole, Jiydatidiform> lutein cysts and, 59 
Mons ureter is, 806, 819 
Moiis reneris, histology of, 36 
Morgagni’s hydatid, histologj' of, 50, 766 
Morgagni's urethral glands, 812 
Mullerian ducts, hymen originating from, 
38 

result of failure of fusion of, 383 
Mullerian union, inhibition of, 112 
Multilocular ovarian cystadenomata, 729, 
768, 771 

Multiple pregnancy, extra-uterine preg- 
nancy and, 709 
Mumps, sterility and, 159 
Munde-Thomas'Smith pessary, 489 
Muscles, abdominal, anatomy of, 4 
pelvic, anatomy of, 24 
pelvic floor, anatomy of, 289 
Musculotendinous spot, anatomy of, 290 
Museau forceps, 437 
Mj'oma enueleator, 527 
Myomata, globular, myomectomy com- 
plicated by, 541' 
parasitic, 512 

spinal backache from, 468 
submucous, carcinoma resembling, 592 
suppurating, myomectomy complicated 
by, 549 

uterine, abdominal hysterectomy and, 
432 

characteristics of, 496 
diagnosis of, 515 
extra-uterine pregnancy and, 681 
Farrar operation for large cystocele 
associated with, 351 
form peculiarities of, 514 
incidence of, 498 
site of, 504 
sterility and, 161 
symptomatology of, 498 
treatment of, 163, 518 
x-ray treatment of, 521 
■anginal, 385 

^’esical, pathology of, 908 
results of treatment of, 922 


Myomectomy, complications of, 541 
environmental, 560 ' 
indications for, 521, 523 
technique of, 525 
Wertheim, 594 

Myometrium, blood supply of, 18 ‘ 
Myopathia uterina, 141 
Myxomata, vesical, 909 

results of treatment of, 921 


Nabothian follicles, histology”^ of, 42 
Nasal dysmenorrhea, 138 
Nausea, -postoperative, 411, 417 
Necrospermia, sterility and, 158 
Needle holder, S99 
Nelson trivalve speculum, use of, 66 
Nephritis, amenorrhea and, 129 
chronic, miscarriage and, 167 
Nephroptosis, palpation of, 92 
Nervous instabilities, menopausal, 1011 
Neuralgia, ovarian, ureteral stricture 
and, 886 

Neurasthenia, history of, 1006 
Neuroses, backache and, 469 
basal metabolism and, 97 
behavior anomalies and, 1006 
dysmenorrhea and, 131, 133 
dyspareunia and, 235 
menopause and, 127 
sacx'al anesthesia and, 428 
New grou’ths, cervical, 260 
dysmenorrhea and, 135 
electrotherapy and, 985 
liymeneal, 221 

ovarian, benign epithelial tumors, 
727 

connective-tissue tumors, 756 
embryoma, 749 

malignant epithelial tumors, 743 
tubal, 789 
urethral, 826 
vaginal, 380 

vesical, adenocarcinoma, 907 
adenoma, 906 
carcinoma, 906 
cysts, 906 
myoma, 908 
outline of, 900 
papilloma, 904 
sarcoma, 907 

Nitrous oxid-oxygen anesthesia, examina- 
tion under, 84 

Nitze cystoscope, ureteral stricture and, 
894, 897 

Nymphos, histology, 37 
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Obesity, hypogenital, organotherapy and, 
156 • 

Obturator muscle, anatomy of, 24 
Ochsner-Kocher forceps, 400 
Oidium albicans, pruritus vulvas and, 229 
Old complete perineal tear, 283 
Onkophobia, 530 

Oophoritis, interstitial, benign uterine 
tumors and, 502 

tuberculous, x-ray treatment of, 964 
Oophorrhaphy, 48^ 

Organotherapy, dysmenorrhea and status 
of, 154 

dysmenorrhea from genital hypoplasia 
and, 156 

functional amenorrhea and, 155 
functional uterine hemorrhage and, 156 
hypogenital obesity and, 156 
progress in, 155 
sterility and, 156 

Osteo-arthritis, hypertrophic, backache 
and, 468 

Osteomalacia, backache and, 469 
Outlet, vaginal, inspection of, 65 
Ovarian implants, Y98 
Ovarian pregnancy, criteria of, 685 
Ovaries, adenocarcinoma of, Y43 
anatomy of, 11 
angiosarcoma of, Y58 
anomalies of, sterility and, 160 
treatment of, 165 
bimanual examination of, Yl 
blood supply of, 13, 16 
carcinoma of, Y43 
connective-tissue tumors of, Y56 
cysts of, abdominal hysterectomy and, 
432 

appendicitis differentiated from, 4Y5 
simple ovarian, Y2Y ■ 
sterility and, 161 
dermoid cyst of, Y50, YY2 
diseases of, appendicitis and, 4Y1 
myomectomy complicated by, 56Y 
radium in, 946 
x-ray treatment of, 964 
embryoma of, Y49 

endometriomata of, etiology of, Y94 
pathology of, Y94 
treatment of, 801 
fibroma of, Y56 
histology of, 53 

hormones of, amenorrhea and, 153 
hydatid of Morgagni and, Y66 
Krukenburg tumor of, Y48 
ligaments of, anatomy of, 16 
lymphatics of, 20 


Ovaries, menstrual cycle and changes in 
121 

multilocular cystadenoma of, Y29, Y68 
YYl 

neuralgia of, ureteral stricture and, 
886 

new growths of, benign epithelial tu- 
mors, Y2Y 

connective-tissue tumors, Y56 
embryoma, Y49 

malignant epithelial tumors, Y43 
organotherapy and, 156 
papillary adenocarcinoma of, Y45 
papillary cystadenosarcoma of, Y46 
papillary tumors of, Y38, YY2 
prolapse of, suspension of, 486 
pseudomucinous cystoma of, Y34 
sarcoma of,, age incidence of, Y58 
characteristics of, Y59 
connective-tissue origin of, Y5Y 
gross appearance of, Y58 
metastasis of, Y59 
varieties of, Y5Y 
secondary carcinoma of, Y48 
secretions of, 59 
simple serous cystoma of, Y2Y 
teratoma of, Y56 

tumors of, adhesions complicating, YY9 
benign epithelial, Y2Y 
classification of, Y25 
clinical course of, Y6Y 
complications of, YY3, Y86 
connective-tissue, Y56 
cystic rupture of, YY6 
dermoid cyst, Y50 
diagnosis of, Y69 
embryoma, Y49 

endometrial hematoma of ovary, Y93 
fibroma, Y56 

hydatid of Morgagni, Y66 
inflammatory cysts, Y6Y 
intraligamentary cysts and, Y81 
Krukenburg tumor, Y48 
malignant epithelial, Y43 
mixed types of, Y49 
new growths, Y2Y 
operative treatment of, YY8 
papillary, Y38 
parovarian cyst, Y60 
radium and, Y88 ■ 
relative incidence of, Y26 
rotation of pedicle of, YY3 
sarcoma, Y5Y 
secondary carcinoma, Y48 
simple retention cysts, Y2Y 
sterility and, 161 
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Ovaries, tumors of, teratoma, 756 
treatment of, 776 
x-ray and, 788 
x-ray treatment of, 963 
Ovulation, changes in ovary during, 121 
Ovum, migration of, extra-uterine preg- 
nancy and, 678 


Paget’s disease, backache and, 469 
Pain, backache, diiferential diagnosis of, 
456 

dilatation and curettage and, 103 
cervical carcinoma and, 589 
ectopic pregnancy and, 693 
intermenstrual, 138 

menstrual, benign uterine tumors and, 
498 ■ 

postoperative, sedatives for, 419 
seat of, determination of, S3 
Palpation, cystitis diagnosis and, 863 
examination of bladder and urethra by, 
809 

Panhystereotomy, steps in, 606 
Panliysteromyomectomy, hysteromyomee- 
tomy and, 530 
technique of, 538 

Papillary adenocarcinomata, ovarian, 745 
Papillary carcinomata, fallopian, 790 
Papillary ovarian tumors, diagnosis of, 
742, 745, 771 
history of, 738 
incidence of, 738, 740 
malignant potentialities of, 738 
Papillary parovarian cysts, 765 
Papillomata, cervical, electrotherapy and, 
987 

fallopian, 789 
vesical, pathology of, 904 
results of treatment of, 919 
Parametrium, extension of cervical car- 
cinoma to, 584 
Parasitic myomata, 512 
Paiioopborosalpingohysterectomy, 434 
Parotitis, postoperative, 420 
Parovarian cysts, age dncidence of, 761 
diagnosis of, 763, 772 
extra-uterine pregnancy and, 681 
origin of, 760' 
sterility and, 164 
symptoms of, 763 

Parovarium, anatomy of, 17, 50, 760 
■1 eclicle, ligation of, 399 
rotation of, ovarian tumors compli- 
cated by, 773 
Pediculosis pubis, 188 
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Pelvic floor, injury to, general considera- 
tions of, 298, 358 
invagination of, 70 
muscles of, 30 

Pelvic tuberculosis, radium in, 953 

Pelvis, abscess of, complications of, 626, 
632 

diagnosis of, 628 
extension of, 626 
history of, 624 
pathology of, 625 
postoperative care of, 633 
protein therapy and, 928 
restrictions of the term, 625 
treatment of, 629 
symptomatology of, 627 
adult, anatomy of, 2, 64 
blood supply of, 13, 28 
chronic inflammatory disease of, x-ray 
treatment of, 963 

comparison of adult and infantile, 2 
coronal section of, anatomy of, 33 
diaphragm of, anatomy of, 290 
•fascia and ligaments of floor of, an- 
atomy of, 289, 358 
injuries to, 298, 358 
fasciae of, 34 

four cardinal projections of abdomen 
and, 85 

infantile, anatomy of, 2 
infections of, protein therapy in, 926 
injuries to fascia and ligaments of, 298, 
358 

invagination of floor of, 70 
lymphatics of, 20 

extension of cervical carcinoma to, 
586 

muscles of, anatomy of, 24 
nerve supply of, 25 
outlet of, anatomy of, 289 
sagittal section of, anatomy of, 22 
sarcoma of, edema in, 191 
superior strait aspect of, anatomy of, 
27 

tumors of, abdominal signs of, 90 
upper floor of, anatomy of, 294 
importance of, 296 

view from below, anatomical considera- 
tions, 28 

viscera of, anatomy of, 11 
appendix pathology and, 470 
bimanual examination of, 67 
determination of seat of pain in, 83 
Gartner’s duct relation to, 382 
knee-ehest examination of, 76, 82 
wolffian duet relation to, 382 
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Percussion, ' examination of bladder and 
urethra by, 809 
Perflation .of the tubes, 169 
Perforating hemorrhagic (chocolate) 
cysts, ovarian, 794 
Perineal body, anatomy of, 290 
Perineum, “center” of, 290 
complete tear of, 269 
external superficial tear of, 267 
internal tear of, 267 
lacerations of, complete tear of recto- 
vaginal septum, 269 
external superficial tear, 267 
internal tear, 267 
old complete tear, 283 
recent injuries classified, 267 
relaxed vaginal outlet, 271 
repair of, 303 

supports of vaginal outlet, 265 
normal measurement of, 271 
old complete tear of, 283 
recent injuries of, 267 
Peristalsis, fallopian tube, 176 
Peritoneum, adhesions of, extra-uterine 
pregnancy and, 681 

length of incision and how to find, 
394 

Peritonitis,, gonorrheal salpingitis and, 
646 

reflux of intra-uterine injections caus- 
ing, 105, 169 

tuberculous encysted, ovarian cyst re- 
sembling, 770 

tuberculous, protein therapy and, 927 
radium in, 953 

tuberculous salpingitis and, 661 
Peruterine tubal insufflation in sterility, 
apparatus for, 172 
closed tube signs, 178 ^ 

contra-indications, 171, 175 
development of, 169 
effect upon menstruation, 182 
indications for, 170 
interpretation of, 176 
kymographic records of, 176, 181 
most favorable time for, 171 
normal tube signs in, 176 
pregnancy following, 183 
repetition of test, 182 
spasm of tubes in, 179 
summary of, 185 
technique of, 173 
therapeutic value of, 183 
Pessaries, glass ball, 490 

stem, acute anteflexion and, 163 
dysmenorrhea and, 137 


Pessaries, Thomas-Smith, retrodisplace- 
ments and, 162 
types of hard rubber, 489 
upset, 492 

Pezzer catheter, incontinence and, 822 
Phlebitis, postoperative, 424 
Physioneurosis, 1008 
Physometra, cervical disease and, 264 
Pilimiction, 856 
Pinces a demeure, 452 
Placental polyp, uterine hemorrhage and, 
149 

Pleurisy, postoperative, 421 
Pneumonia, amenorrhea and, 129 
postoperative, 421 

Pneumoperitoneal roentgenography, con- 
tra-indications of, 966 
general considerations of, 965 
summary of, 970 
technique of, 966 
value of, 968 

Pneumophotography, 165, 174 
Polyps, cervical, 260 

carcinoma resembling, 592 
uterine hemorrhage and, 145 
fallopian, 789 

intra-uterine, hemorrhage and, 145 
placental, uterine hemorrhage and, 149 
tubal, ectopic pregnancy and, 677 
urethral, electrotherapy and, 989 
Polyp forceps, 100, 102 
Postoijerative care, 409 
Postoperative complications, 414 
Postpartum or postabortal infection, ap- 
pendicitis differentiated from, 
474 

Posture, backache and, 462 
dorsal, examination in, 65 
knee-chest, 76, 82 
lithotomy, 65 
Sims, examination in, 76 
Poupart’s ligament, anatomy of, 5, 25 
Pregnancy, abdominal signs of, 91 
cervical carcinoma aggravated by, 592 
cervical injuries following, carcinoma 
and, 574 

corpus luteum of, histology of, 59 
early diagnosis of, pneumoperitoneal 
. roentgenography "and, 971 
endometrium of, 48 
extra-uterine, chorio-epithelioma of 
tube and, 709 
classification of, 682 
clinical history of, 688 
criteria of, 686 
Cullen’s sign in, 696 
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Pregnancj, extraruterine, definition of, 673 
diagnosis of, 692 
etiology of, 674 
fetal abnormality and, 712 
liemorrbage from, 150 
mortality of, 720 

myomectomy complicated by, 560, 
567 • 

prognosis of, 708 
repeated, 711 
symptoms of, 692 
treatment of,' 712,- 716 
s-ray diagnosis of, 698 
fibi'oid tumors of uterus mimicking, 
518 

Hegar’s sign of, 41 • 
interstitial, criteria of, 685 
treatment of, 719 
menstruation during, 129 
multiple, extra-uterine pregnancy and, 
709 

myomectomy and, 522, 556, 560, 567 
ovarian, criteria of, 685 
per uterine tubal insufflation followed 
by, 183 

primary dysmenorrhea and, 137 
rudimentary uterine horn, 721 
ruptured ectopic, appendicitis differen- 
tiated from, 474 

tubal, ehorio-epitlielioma of tube and, 
709 

classification of, 682 
clinical history of, 688 
criteria of, 686 
Cullen’s sign of, 696 
definition of, 673 
diagnosis of, 692 
etiology of, 674 
fetal abnormality and, 712 
hemorrhage from, 150 
mortality of, 720 

myomectomy complicated by, 560, 
567 

prognosis of, 708 
repeated, 711 
symptoms of, 692 
treatment of, 712, 716 
x-ray diagnosis of, 698 
Taginal reaction’ to, 41 
vaginitis of, 223 

Premature labor, syphilis and, 167 
Premature menopause, 124 
Preparation of patient^ 392 
Primary dismenorrhea, etiology of, 132 
treatment of, 137 

Primordial follicles, histology of, 54 


1033 

Procidentia, complete, modified Mayo op- 
eration for, 334 
Prolapsed urethral mucosa, 820 
Prolapsus mucosm urethralis, electrother- 
apy and, 989 

Prolapsus ovarii, suspension of, 486 
Prolapsus uteri, anatomical considera- 
tions of, 308 
eystoeele and, 307 

cystoceie repair by modified Watkins 
operation, 326 

Parrar operation for large cystoceie as- 
sociated with myomatous uterus, 
351 

history of, 305 

injuries to muscle-fascia diaphragms of 
pelvis and, 298 

modified Mayo operation for, 334 
old age absorption of fat and, 297 
repair of, 303 

vaginal hysterectomy and, 444 
Protein therapy, adjuvants to, 926 
contra-indications to, 928 
initial dose, 925 
interval between injections, 925 
outward signs of, 924 
propitious time for administration of, 
924 

site of injection, 925 
substances used in, 924 
technique of, 925 
theory of, 923 

Prothrombin, blood coagulation and, 142 
Pruritus vulvaa, diagnosis of, 228 
electrotherapy and, 9S5 
etiology of, 227 
treatment of, 229, 963, 985 
x-ray treatment of, 963 
Pseudoliermaphroditism, Klebs classifica- 
tion of, 109 
Pseudomucin, 735 
Pseudomucinous cystomata, 734 
Pseudomyxoma peritonei, 736 
Psoas muscle, anatomy of, 24 
Psycbastbenia, 1006 

Psychiatry and mental hygiene, general 
discussion of, 995 
Psychic dyspareunia, 235 
Puberty, menstruation and, 119 
Pubocoecygeus muscle, anatomy of, 290 
Puborectalis muscle, anatomy of, 290 
Puerperal infection, pelvic abscess and, 
625 

protein therapy in, 925 
sterility caused by, 159 
Pulse, postoperative, 413, 417 
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Pyelitis, acute, appendicitis differentiated 
from, 474, 475 

Pyometra, cervical disease and, 264 
protein therapy and, 927 
Pyosalpinx, benign uterine tumors and, 
502 

myomectomy complicated by," 567 
protein therapy in, 926 
Pyriformis muscle, anatomy of, 25 


Kadium, amenorrhea and, 130 
apparatus for use of, 936 
sterilization of, 938 
carcinoma of cervix and, 593 
clinical applications of, 940 
effect on tissues, 934 
functional uterine bleeding and, 153 
history of, 929 
ovarian tumors and, 788 
physics -of, 930 
principles of dosage, 939 
protection of personnel against, 938 
sarcoma of uterus and, 613 
tuberculosis of vulva and, 199 
uterine hemorrhage and, 151 
vesical tumors and, 914, 922 
Pecovery, postoperative, 414 
Eectocele, fascial injury resulting in, 291 
relaxed vaginal outlet and, 271 
treatment of, 273, 277, 302, 359 
Pectopelvivaginal fistula, pelvic abscess 
complicated by, 632 

Pecto-uterine muscles, anatomy of, 295 
Pectovaginal septum, adenomyoma of, 
x-ray and, 963 
complete tear of, 269 
Pectovesical fascia, anatomy of, 290 
Pectum, anatomy of, 11 

atmospheric distention of, pelvic ex- 
amination -with aid of, 73 
examination of, 78 

extension of cervical carcinoma to, 583 
hernia of, repair of, 302, 359 
infantile, position of, 3 
inspection of, 81 

normal position and relation of, 64 
palpation of, 80 

pelvic examination by way of, 72 
stricture of, 397 

Pectus ahdominalis muscle, anatomy of, 5 
Pelaxed vaginal outlet, demonstration of, 

272 t 

inspection of, 27l 
mensuration of, 273 
palpation of, 273 


Pelaxed vaginal outlet,' percussion of, 278 
synonyms for, 271 
treatment of, 273 

Pepeated extra-uterine pregnancies, 711 
Peproduction, threshold of, 166 
Pesuscitation and transfusion, 401, 415 
Pete ovarii, 59 

Petinaculum uteri, Martin’s, 295 
Petractors, 395, 396 

Petroposed uterus, himamial examination 
of, 73 

dysmenorrhea caused by, 135 
pessaries in treatment of, 488 
sterility and, 160 
suspension of .uterus for, 480 
treatment of, 162 
Phabdomyomata, vesical, 909 
Pheumatic fever, acute, sterility and, 159 
Ping pessary, introduction of, 491 
Podent ulcer, 199 

Potation of pedicle, ovarian tumors com- 
plicated by, 773 

Pound ligaments, histology of, 50 
Pudimentary tubes, myomectomy com- 
plicated by, 567 

Pudimentary uterine horn, pregnancy in, 
721 

Pupture, cystic, ovarian tumors compli- 
cated by, 776 

Puptured corpus luteum, appendicitis dif- 
ferentiated from, 475 
Puptured ectopic pregnancy, appendicitis 
differentiated from, 474 


Sacral anesthesia, administration of, 429 
anatomical considerations of, 427 
bibliography of, 427 
selection and preparation of patient 
for, 428 

solution and instruments for, 429 

Sacralization, fifth lumbar, backache and, 
458 

Sacro-iliac belt, 459 

Sacro-iliac joint, tuberculosis of, back- 
ache and, 467 

Sacro-iliac luxations, baclcache and, 457 

Sacro-iliac strains backache and, 461 

'Sacrum, anatomy of, sacral anesthesia 
and, 427 

promontory of, relation to anterior ab- 
dominal wall, 10 

Sagittal bisection, abdominal hysterec- 
tomy by, 437 

Salivary gland, postoperative inflamma- 
tion of, 420 
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Salpingectomy, chronic gonorrheal sal- 
pingitis and, 655 

Salpingitis, acute gonococcal, appendici- 
tis differentiated from, 412 
chronic, appendicitis differentiated 
from, 415 

myomectomy complicated by, 561 
electrotherapy and, 984 
gonorrheal, 642, 650 
acute stage of, 650 
chronic stage of, 651 
extra-uterine pregnancy and, 680 
pelvic abscess and, 625 
nodular, 610 

tuberculous, age incidence of, 664 
diagnosis of, 668 
examination for, 668 
history of, 660 
pathology of, 661 
pelvic abscess and, 625 
prognosis of, 611 
sterility and, 161 
symptomatology of, 666 
treatment of, 669 
x-ray treatment of, 964 
uterine hemorrhage and, 150 
Salpingo-oophoreetomy, hysterosalpingo- 
oophorectomy preferable to, 432 
Sampson’s endometriomata, 800 
Sarcoma deciduocellulare, etiology of, 614 
history of, 613 
treatment of, 616 
Sarcomata, cervical, 261 
fallopian, 192 

ovarian, age incidence of, 158 
characteristics of, 159 
connective-tissue origin of, 151 
gross appearance of, 158 
metastasis of, 159 
varieties of, 151 
pelvic, edema in, 191 
spinal, backache from, 468 
urethral, 828 

uterine, classification of, 608 
diagnosis of, 611 
hemorrhage and, 149 
history of, 601 
incidence of, 608 
prognosis of, 611 
symptomatology of, 611 
treatment of, 613 
x-ray treatment of, 962 
paginal, 387 

vesical, pathology of, 901 
results of treatment of, 921, 922 
vulvar, 209 


Scarlatina, sterility and, 159 
Seat of pain, significance of, 83 
Secondary carcinomata, ovarian, 148 
Secondary dysmenorrhea, etiology of, 134 
treatment of, 137 

Secondary hemorrhage, control of, 416 
Secretions; inteimal, amenorrhea and, 152 
dysmenorrhea and, 154 
functional uterine bleeding, 153 
sterility and, 154 
vaginal, sterility and, 160 
Semilunar line, anatomy of, 5 
Senile vaginitis, uterine hemorrhage and, 
151 

Septate uterus, pregnancy in, 702 
Septate uterus and vagina, cause of, 114 
Septate vagina,, sterility and, 159 
Septum, rectovaginal, complete tear of, 
269 

old complete tear of, 283 
Serous cystomata, simple, 727 
Sex, puberty and consciousness of, 119 
secondary characteristics of, inhibition 
of, 114 

Sex instinct, preadolescent development 
and management of, 998 
Shock, 414 

Simple serous cystomata, 727 
Sims posture, 75 
Skene’s ducts, histology of, 38 
Skene’s glands, concealed abscess of, 825 
gonorrheal infection of, 637 
infection of, electrotherapy of, 984 
inspection of, 812 

suburethral abscess of, treatment of, 239 
tuberculosis of, 664 
Skin, diseases of, diabetic vulvitis, 189 
furunculosis vulvas, 188 
intertrigenous dermatitis, 188 
leukoderma, 189 
pediculosis pubis, 188 
vitiligo, 189 

Small intestine, anatomy of, 6 
length of, 9 
Smith pessary, 489, 491 
Solenome adenomyomata, 799 
Sounds, uterine, diagnosis hy, 74 
Spasm, fallopian tube, gas insufflation 
causing, 179 

Specula, examination of children and 
young gilds with, 78 
tubular, 79, S3 
rectal, use of, 80 
vaginal, use of, 66 
vesical, 812 

Sphincter ani muscle, anatomy of, 31 
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Spina bifida occulta, backache differen- 
tiated from, 457 

Spinal anomalies, backache differentiated 
from, 457 

incomplete sacralization of first sacral 
Yertebra, 459 

impinging spinous processes of lower 
lumbar vertebra, 459 
sacralization or fusion of fifth lumbar 
vertebra, 458 
spina bifida occulta, 457 
Spine, metastasis in, backache following, 
468 

neurological conditions o‘f, backache 
and, 469 

pathological conditions in, backache 
and, 464 

Spondylolithesis, backache and, 462 
Sponge-tests, use of, 99 
Stem-pessaries, acute anteflexion and, 163 
dysmenorrhea and, 137 
Stenosis, cervical, sterility and, .160 
treatment of, 161 
Sterility, diet in treatment of, 166 
dyspareunia and, 236 
ectopic pregnancy and, 692 
endocrinology and, 154 
etiology of, 158 
gas insufflation in, 169 
grouping of factors responsible for, 160 
organotherapy and, 156 
peruterine tubal insufflation in, appa- 
ratus for, 172 
closed tube signs, .178 
contra-indications, 171, 175 
development of, 169 
effect upon menstruation, 182 
indications for, 170 
intei^retation of, 176 
kymographic records of, 176, 181 
most favorable time for, 171 
normal tube signs, 176 
pregnancy following, 183 
repetition of the test, 182 
spasm of tubes from, 179 
summary of, 185 
technique of, 173 
therapeutic value of, 183 
value of, 165 
radium and, 953 
treatment of, 161 
x-ray production of, 961 
Stillbirth, syphilis and, 167 
Stone, bladder, 839 

ureteral, appendicitis differentiated 
from, 474, 475 


Strains, lumbosacral, backache and 457 
460 

sacro-iliac, backache and, 461 
Stricture, ureteral, appendicitis differen- 
tiated from, 475 
bulbed catheters and, 894, 896 
cystoscopy and, 893 
definition of, 873 
descensus utei-i and, 888 
diagnosis of, 882 
dysmenorrhea and, 884 
dyspareunia and, 888 
etiology of, 873 
incidence of, 876, 877 
menorrhagia and, 890 
morbid anatomy of, 877 
ovarian neuralgia and, 886 
symptoms of, 882 
treatment of, 897 
urinalysis in, 883 
urethra], 821 

Subepithelial hematomata, Gebhart’s, 46 
Subinvoluted uterus, abdominal hysterec- 
tomy and, 432 

Submucous fibromata, uterine hemor- 
rhage from, 147 

Submucous myomata, carcinoma resem- 
bling, 592 

myomectomy and, 524 
Subphrenic pneumoperitoneum, 170, 174 
Suburethral abscess, 824 
treatment of, 239 
Sulcus tears, 358 

Superficial perineal fascia, anatomy of, 
292 

Superficial perineal tear, external, 267 
Superior aponeurotic space, anatomy of, 
292 

Supports of vaginal outlet, perineal lac- 
erations and, 265 

Suppurating myomata, myomectomy 
complicated by, 549 

Suprapubic extraperitoneal cystostomy, 
vesical tumors and, 912 
Surgery, abdominal, general principles 
of, 389 

Surgical endothermy, vesical tumors and, 
913 

Suspension, ovarian, prolapse and, 486 
uterine, retrodisplacement and, 480 
Sustentaculum, Bonney’s, 294 
Sutures, removal of, 414 
Syncytioma malignum, etiology of, 
614 

history of, 613 
treatment of, 616 
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Syphilis, cervical, 255 

carcinoma resembling, 592 
sterility and, 167 
uterine hemorrhage and, 151 
vulvar, 191 

Wassermann reaction and, 96 
Syphiloma, 199 

Tears, perineal, complete tear of recto- 
vaginal septum, 269 
old complete, 283 
recent, 287 
sulcus, 358 

Temperature, postoperative, 413, 417 
Tension states, sex conflict and, 1008, 
1010 

Teratomata, ovarian, 75G 
Third sphincter, 72 
Thirst, postoperative, 411 
Thomas-Smith pessary, 489 
Threshold of reproduction, 166 
Thrombin, blood coagulation and, 142 
Thrush, pruritus vulvse and, 229 
Thyroid, carcinoma of, backache follow- 
ing metastasis of, 468 
Tissue microscopy, 97 
Tonsils, uterine hemorrhage and, 143 
Torsion, globular myomatous uterus and, 
541, 545 

Traction forceps, Fergusson, 100 
Transfusion, chlorosis and, 143 
resuscitation and, 401, 415 
Transperitoneal cystostomy, vesical tu- 
mors and, 913 

Transuterine tubal insufflation, 169 
Transversalis muscle, anatomy of, 5 
Transversus perinei muscles, anatomy of, 
31, 289 

Triangular ligament, anatomy of, ,291 
Trichomonas vaginalis, leukorrhea and, 
222 

Trigone, urogenital, anatomy of, 291, 806, 
819 

Trigonitis, ureteral stricture and, 890, 
893 

Tubal abortion, appendicitis differenti- 
ated from, 474 
ectopic pregnancy and, 705 
Tubal chorio-epitheliomata, extra-uterine 
pregnancy and, 709 
Tubal hcmatoeele, tuberculosis and, 707 
Tubal insufflation in sterility, peruterine, 
169 

Tubal pregnancy, chorio-epitbelioma of 
tube and, 709 


Tubal pregnancy, classification of, 682 
clinical history of, 688 
Cullen’s sign in, 696 
definition of, 673 
diagnosis of, 692 
etiology of, 674 
fetal abnormality and, 712 
hemorrhage from, 150 
mortality of, 720 

myomectomy complicated by, 560, 567 
prognosis of, 708 
repeated, 711 

ruptured, appendicitis differentiated 
from, 474 
symptoms of, 692 
treatment of, 712, 716 
x-ray diagnosis of, 698 

Tuberculosis, amenorrhea and, 129 
cervical, carcinoma resembling, 592 
dysmenorrhea and, 132 
Inmbosacro-iliac, backache and, 466, 
467 

myomectomy complicated by, 567 
pelvic, radium in, 953 
tubal hematocele and, 707 
vulval, 197 
vulvovaginal, 214 

Tuberculous cervicitis, 256 

Tuberculous cj'stitis, palpation of bladder 
and, 810 

Tuberculous endometritis, myomectomy 
complicated by, 556 

Tuberculous endometritis, uterine hemor- 
rhage and, 145 

Tuberculous oophoritis, x-ray treatment 
of, 964 

Tuberculous peritonitis, encysted, ovarian 
cyst resembling, 770 
protein therapy and, 927 
radium in, 953 

Tuberculous salpingitis, age incidence of, 
664 

diagnosis of, 668 
examination for, 668 
history of, 660 
pathology of, 661 
pelvic abscess and, 625 
prognosis of, 671 
sterility and, 161 
symptomatology of, 666 
treatment of, 669 
x-ray treatment of, 9G4 

Tubes, fallopian, anatomy of, 11 
appendicitis and diseases of, 471 
bimanual examination of, 71 
ectopic pregnancy and atresia of, 677 
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Tubes, ectopic pregnancy due to accessory 
ostia of, 680 

extension of cervical carcinoma to, 581 
extra-uterine pregnancy and diver- 
ticula from lumen of, 679 
extra-uterine pregnancy and cborio- 
epithelioma of, 709 
extra-uterine pregnancy and inflam- 
matory affections of, 680 
extra-uterine pregnancy and polyps 
of, 677 

extra-utrine pregnancy due to decid- 
ual reaction in, 675 
extra-uterine pregnancy due to per- 
sistence of fetal type of, 678 
gonorrheal infection of, 642, 650, 651 
hematoceles in, 707 
histology of, 51 

myomectomy complicated by disease 
of, 567 

myomectomy complicated by rudi- 
mentary, 567 
peristalsis in, 176 

peruterine insufflation to determine 
patency of, 169 

sterility and occulion of, 160, 164 
tuberculous of, 661 
tumors of, 789 

x-ray treatment of disease of, 964 
Tubo-ovarian abscess, incision for, 396 
Tubo-ovarian cyst, myomectomy compli- 
cated by, 567 

Tumors, abdominal and pelvic, direction 
taken by growth of, 86 
mensuration of, 88 
benign uterine, adenomyoma, 168 
characteristics of, 496 
diagnosis of, 515 
form peculiarities of, 514 
incidence of, 498 
site of, 504 

symptomatology of, 498 
treatment of, 518 
x-ray treatment of, 521 
cervical, 260 
dysmenorrhea and, 135 
endometrial, etiology of, 794 
pathology of, 794 
symptomatology, 793 
treatment of, 801 
fibroid, malignancy of, 149 
uterine hemorrhage and, 148 
hymeneal, 221 

malignant uterine, adenomyoma, 618, 
622 

carcinoma of body of uterus, 600 


Tumors, malignant uterine, carcinoma of 
cervix, 572 

chorio-epithelioma, 613 
sarcoma, 607 
x-ray treatment of, 962 
ovarian, adenocarcinoma, 743 
adhesions complicating, 779 
benign epithelial, 727 
carcinoma, 743 
classification of, 725 
complications of, 773, 786 
connective-tissue, 756 
cystic rupture of, 776 
dermoid cyst, 750, 772 
embryoma, 749 

endometrial hematoma of ovary, 793 
fibroma, 756 

hydatid of Morgagni, 766 
inflammatory cysts, 767 
intraligamentary cysts and, 781 
Krukenburg tumor, 748 
malignant epithelial, 743 
mixed types of, 749 
'multilocular cystadeuoma, 729 
new gro^vths, 727 
operative treatment of, 778 
papillary, 738, 772 
papillary adenocarcinoma, 745 
papillary cystadenosarcoma, 746 
parovarian cyst, 760 
pseudomucinous cystoma, 734 
radium and, 788 
relative incidence of, 726 
rotation of pedicle of, 773 
sarcoma, 757 
secondary carcinoma, 748 
simple retention cysts, 727 
simple serous cystoma, 727 
teratoma, 756 
treatment of, 776 
x-ray treatment of, 788, 963 
pelvic, abdominal signs of, 90 
spinal cord, backache and, 469 
tubal, 789 

uterine fibroid, characteristics of, 496 
diagnosis of, 515 
fonn peculiarities of, 514 
incidence of, 498 
site of, 504 

symptomatology of, 498 
treatment of, 518 
x-ray treatment of, 521, 961, 962 
vaginal, adenomyoma, 385 
benign solid, 385 
carcinoma, 385 
colpitis emphysematosa, 384 
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Tumors, vaginal, cysts, 380 
diagnosis of, 384 
ecliinococcic cyst, 384 
electrotherapy and, 985 
embryonic epithelial structure cyst, 
382 

gas cysts, 384 
gland cyst, 382 
malignant, 385 
myoma, 385 
treatment of, 384 
vesical adenocarcinoma, 907 
adenoma, 906 
age incidence of, 903 
carcinoma, 906 
classification of, 901 
cysts, 906 
diagnosis of, 910 
etiology of, 903 
frequency of, 903 
history of, 901 
incidence of, 903 
myoma, 908 
papilloma, 904 
pathology of, 904 
radium and, 914, 922 
results of treatment of, 919, 922 
sarcoma, 907 
sex incidence of, 903 
symptoms of, 909 
treatment of, 912, 913, 922 
x-ray treatment of, 918, 922 
vulvar, benign, 202 

electrotherapy and, 985 
malignant, 206 
Tunica dartolabialis, 37 
Tupelo, use of, 99 
Tympanites, abdominal signs of, 89 
postoperative, 418 

Typhoid fever, amenorrhea and, 129 

Ulcerative cystitis, 860 
Ulcerative vulvitis, chronic hypertrophic, 
191, 199 

Ulcers, cervical, carcinoma resembling, 592 
rodent, 199 

vesical, electrotherapy and, 992 
excision of, 872 

Ultraviolet radiation, tuberculosis of 
tubes and ovaries and, 904 
value of, 972 

Umbilicus, discoloration of, extra-uterine 
pregnancy and, 696 
Upper pelvic floor, anatomy of, 294 
importance of, 296 


Upset pessary, 492 
Ureteral folds, 806 
Ureteral injuries, 398 
Ureteral stone, appendicitis differentiated 
from, 474, 475 

Ureteral stricture, bulbed catheters and, 
894, 896, 898 
cystoscopy and, 891 
definition of, 873 
descensus uteri and, 888 
diagnosis of, 882 
dysmenorrhea and, 884 
dyspareunia and, 888 
etiology of, 873 
incidence of, 876, 877 
menorrhagia and, 890 
morbid anatomy of, 877 
ovarian neuralgia and, 886 
symptoms of, 882 
treatment of, 897 
urinalysis and, 883 
Ureters, anatomy of, 13 
pelvic relations of, 14 
myomectomy complicated by, 561 
Urethra, carcinoma of, 828 
caruncle of, 239, 827 
cyst of, 830 

diseases of, carcinoma, 828 
caruncle, 827 
chronic urethritis, 824 
cyst of, 830 
displacements, 820 
electrotherapy and, 989 
incontinence, 821 
ischuria, 823 
new growths, 826 
prolapsed mucosa, 820 
radium in, 940 
sarcoma, 828, 829 
stricture, 821 
suburethral abscess, 824 
displacements of, 820 
examination of, inspection, 811 
instruments for, 813 
palpation, 809 
percussion, 809 
urethroscopic, 811 
urinalysis, 809 
fibroma of, 829 
glands of, examination of, 811 
granuloma of, 239 
new growths of, 820 
polyps of, electrotherapy and, 989 
prolapsed mucosa of, 820 
sarcoma of, 828 
stricture of, 821 
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Urethral dilators, 813 
Urethral diverticulum, 824 
Urethral urinary pocket, 824 
Urethritis, chronic, treatment of, 824 
gonorrheal, electrotherapy and, 983 
Urethrocele, treatment of, 299 
Urinalysis, 93 

cystitis- diagnosis and, 862 
examination of bladder and urethra by, 
809 

ureteral stricture and, 883 
Urinary tract, diseases of, electrotherapy 
and, 992 

Urogenital diaphragm, anatomy of, 291 
Urogenital trigone, anatomy of, 291 
Uterine hemorrhage, etiology of, 141 
functional, endocrinology and, 153 
organotherapy and, 156 
index to, 141 

Uterine myomata, sterility and, 161 
treatment of, 163 
Uterine sounds, diagnosis by, 74 
Uterine tubes, atresia of, extra-uterine 
pregnancy and, 677 
decidual reaction in, ectopic pregnancy 
due to, 675 

diseases of, appendicitis and, 471 
myomectomy complicated by, 567 
x-ray treatment of, 964 
diverticula from lumen of, extra uter- 
ine pregnancy and, 679 
ectopic pregnancy due to accessory os- 
tia of, 680 

ectopic pregnancy due to persistence of 
fetal type of, 678 

extension of cervical carcinoma to, 
581 

extra-uterine pregnancy and chorio-epi- 
thelioma of, 709 

gas insufflation to determine patency 
of, 169 

gonorrheal infection of, 642, 650 
acute stage of, 650 
chronic stage of, 651 
hematoceles in, significance of, 707 
inflammatory affections of, extra-uter- 
ine pregnancy due to, 680 
occlusion of, sterility and, 160 
treatment of sterility caused by, 164 
peristalsis in, 176 

polyps of, extra-uterine pregnancy and, 
677 

rudimentary, myomectomy complicated 
by, 567 

tuberculous salpingitis and, 661 
tumors of, 789 


Uteropubic fascial plane, anatomy of, 295 
306, 309 

Uterosacral ligaments, anatomy of, 13 
295 

histology of, 51 

Uterotubal perflation or persufflation, 169 

Uterus, adenomyoma of, characteristics 
of, 618 

clinical picture of, 620 
history of, 618 
malignancy of, 622 
treatment of, 622 
anatomy of, 11 

anomalies of, stei'ility and, 160 
arcuate arteries of, 17 
benign tumors of, adenomyoma, 618 
characteristics of,- 496 
diagnosis of, 515 
form peculiarities of, 514 
incidence of, 498 
site of, 504 

symptomatology of, 498 
treatment of, 518 
x-ray treatment of, 521 
bicornuate, 114, 242 
bimanual examination of, 70, 71 
blood supply of, 14, 16 
intrinsic, 17 

body of, carcinoma of, 600 
extension of cervical carcinoma to, 581 
carcinoma of, abdominal hysterectomy 
and, 432 

vaginal hysterectomy and, 444 
cervix of, carcinoma of, 572 
gonorrhea of, 637 
radium* in diseases of, 942 
x-ray treatment of cancer of, 962 
chorio-epithelioma of, 613 
deciduoma malignum of, 613 
dimensions of, 41 

displacements of, pessaries in treat- 
ment of, 488 
double, 113, 242 
extirpation of, abdominal, 432 
Doyen’s, 453 
vaginal, 444 

fibroid tumors of, radium in, 948 
x-ray treatment of, 961 
fundus of, gonorrheal infection of, 642 
radium in diseases of, 944 
tuberculous salpingitis and, 662 
x-ray treatment of cancer of, 963 
globular myomatous, 541 
hemorrhage from, etiology of, 141 
polyps causing, 145 
treatment of, 151 
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Uterus, histology of, 41 
infantile, dysmenorrhea and, 133, 154 
position of, 3 

intrinsic blood supply of, 17 
ligaments of, histology of, 50 
Ij’mphatics of, 20 

malignant tumors of, adenomyoma, 
CIS, 622 

carcinoma of body of uterus, 600 
carcinoma of cervix, 572 
chorio-epithelioma of, 613 
sarcoma, 607 

myoma of, abdomnial hysterectomy 
and, 432 

extra-uterine pregnancy and, 681 
Farrar operation for large cystoeele 
associated with, 351 . 
normal position and relations of, 64, 
308 

obstruction of canal of, dysmenorrhea 
caused by, 132 

prolapse of, anatomical considerations 
of, 308 

cystoeele and, 307 

cystocele repair by modified Watkins 
operation, 326 

Farrar operation for large cystocele 
associated with myomatous 
uterus, 351 
history of, 305 

injuries to muscle-fascia diaphragms 
of pelvis and, 298 
modified Mayo operation for, 334 
old age absorption of fat and, 297 
repair of, 303 
ureteral stricture and, 888 
vaginal hysterectomy and,- 444 
pulled-down, bimanual examination 
with, 74 

rectal examination of anterior surface 
of, 74 

retrojKjsed, bimanual examination of, 
73 

■treatment of, 162 

rudimentary horn of, pregnancy in, 721 
sarcoma of, x-ray treatment of, 962 
sarcoma deciduocellulare of, 613 
septate, 114 
pregnancy in, 702 
sounds used in examination of, 74 
suhinvolution of, abdominal hysterec- 
tomy and, 432 

suspension of, retrodisplacement and, 
480 

syncytioma malignum of, 613 
tumors of, x-ray treatment of, 962 


Uterus didelphys, 242 
Uterus rudimentarius or fetalis, dysmen- 
orrhea and, 133, 154 

Uterus subpubescens, dysmenorrhea and, 
133, 154 

Uterus unicornis unicollis, 107 
Uti’iculoplasty, hysteromyomectomy and, 
530 

technique of, 533 


Vaccines, autogenous, -^mlvar furunculo- 
sis and, 189 

Vagina, absence of, 108, 129 
adenomyoma of, 385 
anomalies of, sterility and, 160 
treatment of, 161 
atresia of, 114 
sterility and, 159 
benign solid tumors of, 385 
bimanual examination of, 68 
blood supply of, 14 
carcinoma of, 385 
x-ray treatment of, 962 
choido-epithelioma of, 388 
cysts of, colpitis emphysematosa, 384 
diagnosis of, 384 
echinococcic, 384 

embryonic epithelial structure, 382 
epithelial inclusion, 380 
gas, 384 
gland, 382 
treatment of, 384 
digital examination of, 66 
diseases of, gonorrhea, 637 
radium in, 941 
tuberculosis, 664 

displacements of, pessaries in treat- 
ment of, 488 
double, 112, 242 

extension of cervical carcinoma to, 582 

glands of, 40 

histology of, 38 

infantile, position of, 3 

inspection of outlet of, 65 

knee-chest position distending, 82 

lymphatics of, 20 

malignant tumors of, 385 

muscles of, 31 

myoma of, 385 

neoplasms of, 380 

electrotherapy and, 985 
treatment of, 384 
normal relations of, 310 
Pawlik’s folds in, 806 
sarcoma of, 387 
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Vaccines, secretions of, sterility and, 160 
septate, 114 
sterility and, 159 
trichomonas of, 222 
tumors of, adenomyoma, 385 
benign solid, 385 
carcinoma, 385 
colpitis emphysematosa, 384 
cysts, 380 
diagnosis of, 384 
echinococcic cyst, 384 
electrotherapy and, 985 
embryonic epithelial stricture cyst, 
382 

gas cysts, 384 
gland cyst, 382 
malignant, 385 
myoma, 385 
treatment of, 384 
Vaginal atresia, 114 
Vaginal gland cysts, 382 
Vaginal hysterectomy. Doyen’s, 453 
Hunner’s, 453 
indications for, 444 
technique of, 445 

Vaginal outlet, old complete tear of, 283, 
recent injuries of, 267 
relaxed, demonstration of, 272 
inspection of, 271 
mensuration of, 273 
palpation of, 273 
percussion of, 278 
synonyms for, 271 
treatment of, 273 

supports of, perineal lacerations and, 
265 

Vaginal specula, use of, 66 
Vaginismus, estimation of, 66 
Vaginitis, diphtheritic, 223 
emphysematous, 225 
exfoliative, 223 

gonorrheal, leukorrhea in, 222 
puerperal, 223 

senile, hemorrhage and, 151 
Varicose veins, vulvar, 190 
Venereal affections, vulvar, 191 
Venereal warts, 193 
cervdcal, 254 
electrotherapy and, 985 
gonorrheal infection and, 641 
Vermiform appendix, differentiation be- 
tween gynecological conditions 
and acute appendicitis, 472 
differentiation between gynecological 
conditions and chronic appendi- 
citis, 475 


Vermiform appendix, diseases of, pelvic 
organs and, 470 
pregnancy and, 478 
treatment of, 476 
positions of, 11 

Verruca acuminata, electrotherapy and 
985 

Viscera, abdominal, examination of, 84 
pelvic, anatomy of, 11 

appendix pathology and, 470 
bimanual examination of, 67 
determination of seat of pain in, 83 
Gartner’s duct relations to, 382 
knee-chest examination of, 76, 82 
Wolffian duct relation to, 382 
Visceral layer of endopelvic fascia, an- 
atomy of, 290 

Vesical fistulas, diagnosis of, 845 
etiology of, 843 
symptomatology of, 844 
treatment of, general principles of, 845 
operative, 850 
Vesical injuries, 398 
Vesical tumors, adenocarcinoma, 907 
adenoma, 906 
carcinoma, 906 
cysts, 906 
diagnosis of, 910 
myoma, 908 
papilloma, 904 
sarcoma, 907 
symptoms of, 909 

treatment of, endothermy in, 913 ' 
radium in, 914, 922 
results of, 919, 922 
surgical, 912 
x-ray in, 918, 922 

Vesico-uterine fistulas, operative treat- 
ment of, 854 

Vesico-uterovaginal fistulas, operative 
treatment of, 854 

Vesicovaginal fistulas, operative treat- 
ment of, 850 
Vesicular cystitis, 861 
Visitors, 394, 410 
Vitiligo, 189 

Vomiting, postoperative, 411, 417 
Vulva, abscess of glands of, 211 
adenomyoma of, 203 
angioma of, 191 
anomalies of, treatment of, 161 
benign tumors of, 202 
carcinoma of, 206 

x-ray treatment of, 962 
carcinoma of glands of, 214 
chancroid of, 193 
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Vulva, circulatory conditions of, 190 
common ailments of, 65 
condylomata acuminata of, 193 
cysts of glands of, 209 
edema of, 191 

diseases of, abscess of vulvovaginal 
glands, 211 
^mgioma, 191 
benign tumors, 202 
carcinoma of vulvovaginal glands, 
214 

chancroid, 193 

chronic hypertrophic ulcerative vul- 
vitis, 199 

circulatory conditions, 190 
clitoris and, 216 
condylomata acuminata, 193 
cysts of vulvovaginal glands, 209 
diabetic vulvitis, 189 
edema, 191 
furunculosis, 188 
gonorrhea, 637 

gonorrheal vulvovaginitis, 191 
granuloma inguinale, 194 
hydrocele muliebris, 203 
hymen and, 218 
inguinal hernia, 204 
injuries, 189 

intertrigenous dermatitis, 188 
labia minora and, 215 
leukoderma, 189 
malignant tumors, 206 
pediculosis, 188 

primary tuberculosis of vulvovaginal 
glands, 214 
pruritus of, 227, 963 
radium in, 947 
skin lesions, 188 
syphilis, 191 
tuberculosis, 197 
varicose veins, 190 
venereal affections, 191 
vitiligo, 189 

fibroma and fibromyoma of, 203 
granuloma inguinale of, 194 
hematoma of, 189 
hydrocele muliebris and, 203 
injuries of. 189 
inspection of, 65 
lipoma of, 202 
malignant tumors of, 206 
sarcoma of, 209 
syphilis of, 191 
tuberculosis of glands of, 214 
tumors of, benign, 202 
malignant, 206 


Vulva, varicose veins of, 190 
venereal affections of, 191 
Vulvar furunculosis, 188 
Vulvitis, chronic hypertrophic ulcerative, 
199 

edema in, 191 
diabetic, 189 
tuberculous, 197 

Vulvovaginal glands, abscess of, 211 
carcinoma of, 214 
cysts of, 209 

Vulvovaginal glands, tuberculosis of, 214, 
664 

Vulvovaginitis, gonorrheal, electrother- 
apy and, 984 

Warts, venereal, cervical, 254 
Wassermann blood test, value of, 96 
Watkins operation, modified, cystoeele re- 
pair by, 326 

Wertheim technique, carcinoma of 
uterus and, 594, 606 
White line, anatomy of, 5, 33 
Wolffian ducts, cyst of, 382 
parovarium and, 50 
relation to pelvic viscera, 382 . 

X-ray, application of, 960 
benign tumors of uterus and, 521 
diagnosis by, 960 
dosage of, 958 
ectopic pregnancy and, 697 
equipment for, 958 
functional uterine bleeding and, 153 
history of, 955 
ovarian tumors and, 788 
* sarcoma of uterus and, 613 
treatment by, 960 

adenomjnma and, 963 
carcinoma of vagina, 962 
cervical carcinoma, 962 
dysmenorrhea, 961 
fundus uteri, 963 
menorrhagia, 960 
ovarian tumors, 963 
pruritus vulva;, 963 
sterilization in, 961 
stimulating dosage in, 961 
uterine fibroid, 961 
uterine hemorrhage, 151 
vesical tumors, 918, 922 
vulvar carcinoma, 962 

Young girls and children, gynecological 
examination of, 77 



